Congress book neurorehabilitation and neural repair by van Wegen, Erwin
Programme and Proceedings Book
Congress on 
NeuroRehabilitation
and Neural Repair
Neurorehabilitation and Neuroscience Connected
21-22 May 2015 | Maastricht, the Netherlands
Contents
Programme schedule  
• Thursday 21 May 2015  04
• Friday 22 May 2015  06
Committee and Keynote speakers  08
Sponsors  09
General information  10
Floorplan  12
Scientifi c information  14
Keynotes  
• Thursday 21 May 2015  17
• Fridayday 22 May 2015  18
Focused symposia  
• Thursday 21 May 2015  20
• Friday 22 May 2015  35
Themes  
• Thursday 21 May 2015  53
• Friday 22 May 2015  62
Young scientist competition  
• Thursday 21 May 2015  66
• Friday 22 May 2015  71
Best poster competition  
• Friday 22 May 2015  75
Lunch symposia  83
Posters  85
Authors index fi rst author  166
Notes  170
Congress on 
NeuroRehabilitation
and Neural Repair
Welcome
Dear colleague,
We are proud to announce the International Congress on Neurorehabilitation 
and Neural Repair organised by the Dutch and Belgian Societies for 
Neurorehabilitation that will bridge the gap between neuroscience and 
practice. This 2-day meeting is focused on the most recent advances in 
neurorehabilitation research that are ripe for translation, providing 
opportunities to share knowledge, experience, and most recent 
developments in applying evidence-based practice.
The scientifi c programme includes the most distinguished invited speakers 
in the fi eld of neuroplasticity and neurorehabilitation, and is dedicated to the 
management of most common problems such as gait and balance control, 
spasticity, cognitive impairments, including diffi culties in implementation of 
evidence in the fi eld of stroke, Parkinson’s disease, MS and neuromuscular 
disorders. All these topics are engaged in 8 invited key note lectures, 
focused symposia, oral presentations and by your smashing posters that will 
be presented at both days. This multidisciplinary conference is important 
for all professionals dedicated to neurorehabilitation such as rehabilitation 
physicians, neurologists, physical and occupational therapists, nurses, 
psychologists, movement scientists, bioengineers as well as those who 
are more involved in the management of neurorehabilitation.
On behalf of the Congress Committees, we wish you a warm welcome at the 
International Congress on Neurorehabilitation and Neural Repair in Maastricht.
Prof. Dr. Gert Kwakkel  Prof. Gaétan Stoquart
President DSNR  President BSNR 
03
C
on
gr
es
s 
on
 N
eu
ro
R
eh
ab
ili
ta
tio
n 
an
d 
N
eu
ra
l R
ep
ai
r 
20
15
 | 
M
aa
st
ri
ch
t
P
ro
gr
am
m
e 
sc
he
du
le
Th
ur
sd
ay
 2
1
 M
ay
 2
01
5
9.
45
-1
0.
00
We
lco
me
 - 
Au
dit
or
ium
 2
PL
EN
AR
Y S
ES
SI
ON
 - 
AU
DI
TO
RI
UM
 2
10
.0
0-
11
.0
0
M
ec
ha
ni
sm
s 
of
 n
eu
ro
pl
as
tic
ity
 R
. N
ud
o
11
.0
0-
11
.3
0
Br
ea
k/
Po
ste
r V
isi
t
PA
RA
LL
EL
 SE
SS
IO
NS
Ro
om
 0.
1
Ro
om
 0.
2/
0.3
Ro
om
 0.
6
Ro
om
 0.
7
Ro
om
 0.
8
TH
EM
E: 
BA
LA
NC
E A
ND
 
GA
IT 
IN
 ST
RO
KE
Ch
ai
r: 
Pr
of
. D
r. 
Al
ex
an
de
r 
Ge
ur
ts
11
.3
0-
12
.1
0
Po
st
ur
al
 d
is
or
de
rs
 a
fte
r 
st
ro
ke
 - 
D.
 P
er
en
no
u
12
.1
0-
12
.3
5
Co
rti
ca
l r
es
po
ns
es
 e
vo
ke
d 
by
 n
oi
sy
 s
up
po
rt 
su
rfa
ce
 
pe
rtu
rb
at
io
ns
 d
ur
in
g 
no
rm
al
 
st
an
di
ng
 a
fte
r s
tro
ke
 -
 
V.
N.
P. 
Am
ba
ti
12
.3
5-
13
.0
0
Ef
fe
ct
s 
of
 im
pl
an
ta
bl
e 
pe
ro
ne
al
 n
er
ve
 s
tim
ul
at
io
n 
on
 e
ne
rg
y 
ex
pe
nd
itu
re
, g
ai
t 
qu
al
ity
, p
ar
tic
ip
at
io
n 
an
d 
us
er
 s
at
is
fa
ct
io
n 
in
 p
at
ie
nt
s 
w
ith
 p
os
t-
st
ro
ke
 d
ro
p 
fo
ot
 
us
in
g 
an
 a
nk
le
-f
oo
t o
rth
os
is
 -
 
F. 
Be
re
np
as
TH
EM
E: 
CL
IN
IC
AL
 TR
IA
LS
Ch
ai
r: 
Pr
of
. D
r. 
Ge
er
t V
er
he
yd
en
11
.3
0-
12
.0
0
Sy
st
em
at
ic
 re
vi
ew
s 
in
 s
tro
ke
 e
ha
bi
lit
at
io
n:
 w
ha
t 
ca
n 
w
e 
le
ar
n 
fo
r c
lin
ic
al
 p
ra
ct
ic
e?
- J
. M
eh
rh
ol
z
12
.0
0-
12
.1
5
Id
en
tifi
 c
at
io
n 
of
 th
e 
op
tim
al
 th
er
ap
eu
tic
 d
os
e 
of
 re
pe
tit
iv
e 
up
pe
r l
im
b 
ex
er
ci
se
 a
fte
r s
tro
ke
 - 
E.
 C
ol
uc
ci
12
.1
5-
12
.3
0
Th
e 
ef
fe
ct
 o
f c
or
e 
st
ab
ili
ty
 e
xe
rc
is
es
 o
n 
im
pr
ov
in
g 
dy
na
m
ic
 s
itt
in
g 
ba
la
nc
e 
an
d 
tru
nk
 
co
nt
ro
l i
n 
in
pa
tie
nt
 p
hy
si
ot
he
ra
py
 tr
ea
tm
en
t 
fo
r s
ub
ac
ut
e 
st
ro
ke
 p
at
ie
nt
s 
- A
 ra
nd
om
iz
ed
 
co
nt
ro
lle
d 
tri
al
 -
R.
 C
ab
an
as
-V
al
de
s 
12
.3
0-
12
.4
5
Ph
ys
ic
al
 a
ct
iv
ity
 in
 th
e 
ch
ro
ni
c 
ph
as
e 
af
te
r s
tro
ke
 
- I
. v
an
 d
e 
Po
rt
12
.4
5-
13
.0
0
HA
BI
T-
IL
E 
a 
ne
w
 in
te
ns
iv
e 
in
te
rv
en
tio
n 
to
 
im
pr
ov
e 
bo
th
 u
pp
er
 a
nd
 lo
w
er
 e
xt
re
m
ity
 
ab
ili
tie
s 
in
 c
hi
ld
re
n 
w
ith
 u
ni
la
te
ra
l C
P:
 
a 
ra
nd
om
ize
d 
tri
al
 - 
Y. 
Bl
ey
en
he
uf
t
FO
CU
SE
D 
SY
MP
OS
IU
M
11
.3
0-
13
.0
0
Ne
ur
op
sy
ch
ol
og
y 
in
 n
eu
ro
re
ha
bi
lit
at
io
n
Ch
ai
r: 
E.
 K
er
ck
ho
fs
, E
. T
hi
er
y
In
tro
du
ct
or
y 
le
ct
ur
e:
 D
ire
ct
io
ns
 in
 
ne
ur
or
eh
ab
ili
ta
tio
n:
 fr
om
 c
on
ce
pt
 to
cl
in
ic
al
 im
pl
em
en
ta
tio
n 
- C
. L
af
os
se
 
Th
e 
ef
fe
ct
iv
en
es
s 
of
 d
iff
er
en
t 
tre
at
m
en
t m
od
al
iti
es
 fo
r t
he
 
re
ha
bi
lit
at
io
n 
of
 u
ni
la
te
ra
l n
eg
le
ct
 in
 
st
ro
ke
 p
at
ie
nt
s:
 a
 s
ys
te
m
at
ic
 re
vi
ew
 
- L
. P
er
ne
t 
Po
st
ur
al
 c
on
tro
l a
nd
 v
is
uo
sp
at
ia
l 
be
ha
vi
or
: a
 s
pe
ci
fi c
 c
oh
er
en
ce
 
be
tw
ee
n 
tw
o 
sy
st
em
s 
of
 s
pa
ce
 
re
pr
es
en
ta
tio
n 
in
 n
eg
le
ct
 p
at
ie
nt
s 
w
ith
 c
on
tra
ve
rs
iv
e 
pu
sh
in
g 
- N
. V
ae
s
Do
 I 
ha
ve
 a
 p
ro
bl
em
? 
Un
aw
ar
en
es
s 
of
 d
efi
 c
its
 a
fte
r a
cq
ui
re
d 
br
ai
n 
in
ju
ry
- C
. V
an
 H
eu
gt
en
Th
e 
tre
at
m
en
t o
f e
xe
cu
tiv
e 
de
fi c
its
: 
w
ha
t a
nd
 h
ow
 - 
L.
 F
as
ot
ti
FO
CU
SE
D 
SY
MP
OS
IU
M
11
.3
0-
13
.0
0
Tr
ea
tm
en
ts
 to
 im
pr
ov
e 
w
al
ki
ng
 a
bi
lit
y 
af
te
r s
tro
ke
Ch
ai
r: 
J.
S.
 R
ie
tm
an
 
Re
co
ve
ry
 o
f w
al
ki
ng
 a
nd
 
ba
la
nc
e 
af
te
r s
tro
ke
 - 
J.
H.
 B
uu
rk
e 
Ti
m
in
g 
of
 p
ro
vi
di
ng
 a
nk
le
-
fo
ot
 o
rth
os
es
 a
fte
r (
su
b)
ac
ut
e 
st
ro
ke
 - 
J.
S.
 R
ie
tm
an
Im
pr
ov
in
g 
w
al
ki
ng
 c
ap
ac
ity
 
by
 s
ur
gi
ca
l c
or
re
ct
io
n 
of
 
eq
ui
no
va
ru
s 
fo
ot
 d
ef
or
m
ity
 in
 
ad
ul
t p
at
ie
nt
s 
w
ith
 s
tro
ke
 o
r 
tra
um
at
ic
 b
ra
in
 in
ju
ry
: a
sy
st
em
at
ic
 re
vi
ew
. -
 
J.
H.
 B
uu
rk
e
Tr
ea
tm
en
t o
pt
io
ns
 fo
r s
tro
ke
 
su
rv
iv
or
s 
w
ith
 a
 s
tif
f k
ne
e 
ga
it
- M
.J
.B
. T
en
ni
gl
o
FO
CU
SE
D 
SY
MP
OS
IU
M
11
.3
0-
13
.0
0
No
n-
in
va
si
ve
 d
ire
ct
 c
ur
re
nt
 
st
im
ul
at
io
n 
an
d 
its
 a
pp
lic
at
io
n 
fo
r m
ot
or
 n
eu
ro
re
ha
bi
lit
at
io
n
Ch
ai
rs
: R
. S
el
le
s, 
E.
 v
an
 A
ss
el
do
nk
Th
e 
ce
re
be
llu
m
 (C
b)
: l
im
ite
d 
po
te
nt
ia
l o
f n
on
-in
va
si
ve
 b
ra
in
st
im
ul
at
io
n 
w
ith
 tD
CS
 fo
r i
m
pr
ov
in
g 
m
ot
or
 le
ar
ni
ng
 - 
R.
 V
an
 d
er
 V
lie
t 
Th
e 
pr
im
ar
y 
m
ot
or
 c
or
te
x 
(M
1)
: 
a 
ke
y 
ta
rg
et
 fo
r n
on
-in
va
si
ve
 b
ra
in
 
st
im
ul
at
io
n 
w
ith
 tD
CS
 in
 n
eu
ro
-
re
ha
bi
lit
at
io
n 
- Y
. V
an
de
rm
ee
re
n
PO
TE
NT
IA
L:
 P
os
tu
ra
l f
ee
db
ac
k 
th
er
ap
y 
co
m
bi
ne
d 
w
ith
 n
on
-
in
va
si
ve
 tr
an
sc
ra
ni
al
 d
ire
ct
 c
ur
re
nt
 
st
im
ul
at
io
n 
- E
. v
an
 W
eg
en
, 
S.
 Z
an
dv
lie
t
Ne
ur
om
od
ul
at
io
n 
of
 th
e 
sp
in
al
 
ci
rc
ui
ts
 b
y 
TS
DC
S 
fo
r t
he
 
Re
ha
bi
lit
at
io
n 
of
 s
pi
na
l c
or
d 
in
ju
ry
- A
. K
uc
k
13
.0
0-
14
.0
0 
Lu
nc
h/
Po
ste
r v
isi
t  
   1
3:
15
 -
 1
4:
15
 Lu
nc
hs
ym
po
siu
m
Ro
om
 0.
2/
0.3
 Lu
nc
h 
Sy
m
po
si
um
 Ip
se
n 
(E
ar
ly
 tr
ea
tm
en
t w
ith
 b
ot
ul
in
um
 to
xi
n 
ty
pe
 A
 p
os
t s
tro
ke
: p
ro
s 
an
d 
co
ns
)R
. R
os
al
es
 / 
J.
 M
ar
tin
a
14
.0
0-
14
.3
0
Po
ste
r v
isi
t
04
PA
RA
LL
EL
 SE
SS
IO
NS
Ro
om
 0.
1
Ro
om
 0.
2/
0.3
Ro
om
 0.
6
Ro
om
 0.
7
Ro
om
 0.
8
FO
CU
SE
D 
SY
MP
OS
IU
M
14
.3
0-
16
.0
0
Bo
dy
 o
rie
nt
at
io
n 
in
 s
pa
ce
: 
ad
ap
tio
n 
to
 re
pe
at
ed
 
ch
al
le
ng
es
 o
f s
ta
nc
e 
an
d 
lo
co
m
ot
or
 ta
sk
s 
Ch
ai
r: 
M
. S
ch
ie
pp
at
i
Ad
ap
ta
tio
n 
of
 le
g 
m
us
cl
e 
ac
tiv
ity
 o
f h
ea
lth
y 
su
bj
ec
ts
 
st
an
di
ng
 o
n 
a 
pr
ed
ic
ta
bl
y 
m
ov
in
g 
pl
at
fo
rm
 -
 
M
. S
ch
ie
pp
at
i
Ba
la
nc
in
g 
re
sp
on
se
s 
du
rin
g 
pr
ed
ic
ta
bl
e 
pe
rtu
rb
at
io
n 
in
 
Pa
rk
in
so
n’
s 
di
se
as
e:
 a
 
w
ay
 o
f t
es
tin
g 
le
g 
m
us
cl
es
 
re
sp
on
se
s 
an
d 
of
 tr
ai
ni
ng
ba
la
nc
e 
- A
. N
ar
do
ne
St
ep
pi
ng
-in
-p
la
ce
 o
n 
a 
co
nt
in
uo
us
ly
 ro
ta
tin
g 
pl
at
fo
rm
: p
od
ok
in
et
ic
af
te
r-
ro
ta
tio
n 
an
d 
lo
ng
-t
er
m
 
ad
ap
ta
tio
n 
in
 P
D 
pa
tie
nt
s
- M
. G
od
i
FO
CU
SE
D 
SY
MP
OS
IU
M
14
.3
0-
16
.0
0
So
m
at
os
en
so
ry
 d
efi
 c
its
 in
 th
e 
up
pe
r l
im
b 
af
te
r s
tro
ke
: 
as
se
ss
m
en
t, 
im
po
rta
nc
e,
 n
eu
ra
l 
co
rr
el
at
es
 a
nd
 s
ur
vi
vo
rs
’
ex
pe
rie
nc
e 
Ch
ai
r: 
G.
 V
er
he
yd
en
So
m
at
os
en
so
ry
 d
efi
 c
its
 in
 th
e 
up
pe
r l
im
b 
af
te
r s
tro
ke
: 
as
se
ss
m
en
t, 
im
po
rta
nc
e,
 n
eu
ra
l 
co
rr
el
at
es
 a
nd
 s
ur
vi
vo
rs
’ 
ex
pe
rie
nc
e 
- G
. V
er
he
yd
en
Im
po
rta
nc
e 
of
 s
om
at
os
en
so
ry
 
de
fi c
its
 in
 u
ni
m
an
ua
l a
nd
 b
im
an
ua
l 
m
ot
or
 p
er
fo
rm
an
ce
 - 
S.
 M
ey
er
Ne
ur
al
 c
or
re
la
te
s 
of
 s
om
at
os
en
so
ry
 
de
fi c
its
 a
fte
r s
tro
ke
 - 
S.
 K
es
sn
er
St
ro
ke
 s
ur
vi
vo
rs
’ e
xp
er
ie
nc
es
 o
f 
so
m
at
os
en
so
ry
 im
pa
irm
en
t a
fte
r
st
ro
ke
 - 
N.
 M
cM
ah
on
TH
EM
E: 
NE
UR
OP
SY
CH
OL
OG
Y
Ch
ai
r: 
Pr
of
. D
r. 
Ge
rt 
Kw
ak
ke
l
14
.3
0-
15
.1
0
In
te
gr
at
in
g 
th
eo
ry
 a
nd
 p
ra
ct
ic
e 
in
 
ne
ur
op
sy
ch
ol
og
ic
al
 re
ha
bi
lit
at
io
n 
-
B.
 W
ils
on
15
.1
0-
15
.3
5
At
ta
in
m
en
t o
f l
ife
 g
oa
ls
 a
nd
 
ad
ju
st
m
en
t o
f u
na
tta
in
ed
 li
fe
 g
oa
ls
 
on
e 
ye
ar
 a
fte
r a
cq
ui
re
d 
br
ai
n 
in
ju
ry
 -
I. 
Br
an
ds
15
.3
5-
16
.0
0
Im
pa
irm
en
ts
 o
f c
og
ni
tiv
e 
an
d 
em
ot
io
na
l p
ro
ce
ss
in
g 
in
 c
er
eb
el
la
r 
le
si
on
s 
an
d 
its
 re
le
va
nc
e 
to
 
ne
ur
or
eh
ab
ili
ta
tiv
e 
ap
pl
ic
at
io
ns
 -
M
. A
da
m
as
ze
k 
FO
CU
SE
D 
SY
MP
OS
IU
M
14
.3
0-
16
.0
0
Ro
bo
t-
as
si
st
ed
 g
ai
t 
re
ha
bi
lit
at
io
n 
in
 n
eu
ro
lo
gi
ca
l 
pa
tie
nt
s
Ch
ai
rs
: E
. S
w
in
ne
n,
 
E.
 K
er
ck
ho
fs
Ne
ur
ol
og
ic
al
 g
ai
t t
ra
in
in
g:
 
th
e 
in
fl u
en
ce
 o
f b
od
y 
w
ei
gh
t 
su
pp
or
t a
nd
 ro
bo
t a
ss
is
ta
nc
e
on
 th
e 
tru
nk
 - 
on
 th
e 
tru
nk
 - 
on
 th
e 
tru
nk
E.
 S
w
in
ne
n
De
ve
lo
pm
en
t o
f a
 n
ew
 h
ap
tic
 
ga
it 
tra
in
er
 (L
OP
ES
 II
); 
fro
m
 
ba
si
c 
sc
ie
nc
e 
to
 a
dm
is
si
on
 
in
 h
ea
lth
ca
re
 -
 J
. B
uu
rk
e
Ga
it-
re
la
te
d 
co
rti
ca
l a
ct
iv
ity
 
an
d 
its
 im
pl
ic
at
io
ns
 fo
r 
re
ha
bi
lit
at
io
n 
- K
. K
na
ep
en
De
ve
lo
pm
en
t o
f t
he
 A
LT
AC
RO
 
sy
st
em
, a
 s
te
p 
fo
rw
ar
d 
to
 
m
or
e 
na
tu
ra
l g
ai
t d
yn
am
ic
s
- C
. R
od
rig
ue
z
YO
UN
G 
SC
IEN
TIS
T C
OM
PE
TIT
IO
N
Ch
ai
r: 
Pr
of
. D
r. 
Ga
ét
an
 S
to
qu
ar
t
14
.3
0-
14
.4
5 
Ar
e 
de
la
ye
d 
po
st
ur
al
 re
sp
on
se
s 
to
 p
er
tu
rb
at
io
ns
 a
ss
oc
ia
te
d 
w
ith
 p
oo
re
r b
al
an
ce
 
ca
pa
ci
ty
 in
 p
eo
pl
e 
af
te
r s
tro
ke
? 
- D
. d
e 
Ka
m
 
14
.4
5-
15
.0
0 
Pr
ef
ro
nt
al
 a
nd
 p
re
m
ot
or
 c
or
te
x 
ac
tiv
ity
 d
ur
in
g 
si
ng
le
an
d 
du
al
 ta
sk
 tr
ea
dm
ill
 w
al
ki
ng
 in
 s
tro
ke
 
re
du
ce
s 
w
ith
 ti
m
e 
si
nc
e 
st
ro
ke
 - 
D.
 M
ee
st
er
15
.0
0-
15
.1
5
Pe
rtu
rb
at
io
n-
ba
se
d 
ba
la
nc
e 
tra
in
in
g 
im
pr
ov
es
 s
te
p 
qu
al
ity
 in
 p
eo
pl
e 
in
 th
e 
ch
ro
ni
c 
ph
as
e 
af
te
r s
tro
ke
 - 
H.
 v
an
 D
ui
jn
ho
ve
n
15
.1
5-
15
.3
0
Al
te
re
d 
m
us
cl
e 
si
gn
al
in
g 
fo
r m
ito
ch
on
dr
ia
l a
nd
 
m
yo
fi b
ril
la
r b
io
ge
ne
si
s 
is
 re
la
te
d 
to
 im
pa
irm
en
t 
an
d 
di
sa
bi
lit
y 
le
ve
l i
n 
m
ul
tip
le
 s
cl
er
os
is
 p
at
ie
nt
s
- D
. H
an
se
n
15
.3
0-
15
.4
5
Du
al
-t
as
ki
ng
 a
fte
r a
cq
ui
re
d 
br
ai
n 
in
ju
ry
: 
do
es
 a
tte
nt
io
na
l f
oc
us
 m
at
te
r?
 - 
E.
 K
al
15
.4
5-
16
.0
0
M
ot
or
 s
ki
ll 
le
ar
ni
ng
 in
 th
e 
co
nt
ex
t o
f f
ee
db
ac
k 
an
d 
re
w
ar
d 
- M
. W
id
m
er
16
.0
0-
16
.3
0
Br
ea
k/
Po
ste
r V
isi
t
PL
EN
AR
Y S
ES
SI
ON
 - 
AU
DI
TO
RI
UM
 2
16
.3
0-
17
.3
0
W
ill
 a
ny
 o
f t
hi
s 
ch
an
ge
 p
at
ie
nt
 c
ar
e?
 T
he
 im
po
rta
nc
e 
of
 im
pl
em
en
ta
tio
n 
re
se
ar
ch
 -
 R
. F
is
he
r
17
.3
0-
18
.3
0
Ge
t T
og
eth
er
 D
rin
k/
Po
ste
r V
isi
t -
 Tr
aj
ec
tu
m
05
P
ro
gr
am
m
e 
sc
he
du
le
Fr
id
ay
 2
2
 M
ay
 2
01
5
PL
EN
AR
Y S
ES
SI
ON
 - 
AU
DI
TO
RI
UM
 2
09
.0
0-
10
.0
0
Ex
er
ci
se
 th
er
ap
y 
fo
r n
eu
ro
m
us
cu
la
r d
is
or
de
rs
 J
. V
is
si
ng
10
.0
0-
10
.3
0
Br
ea
k/
Po
ste
r V
isi
t
PA
RA
LL
EL
 SE
SS
IO
NS
Ro
om
 0.
1
Ro
om
 0.
2/
0.3
Ro
om
 0.
6
Ro
om
 0.
7
Ro
om
 0.
8
TH
EM
E: 
SP
AS
TIC
ITY
Ch
ai
r: 
Pr
of
. D
r. 
Ge
er
t V
er
he
yd
en
10
.3
0-
11
.0
0
Th
e 
co
nc
ep
t o
f g
ui
de
d 
se
lf-
re
ha
bi
lit
at
io
n 
co
nt
ra
ct
s 
in
 th
e 
tre
at
m
en
t o
f d
ef
or
m
in
g 
sp
as
tic
 
pa
re
si
s 
- J
.M
. G
ra
cie
s
J.
M
. G
ra
cie
s
J.
M
. G
ra
cie
11
.0
0-
11
.3
0
Bo
tu
lin
um
 to
xi
n 
th
er
ap
y 
in
 p
os
t-
st
ro
ke
 s
pa
st
ic
ity
: c
er
ta
in
 
pe
rs
pe
ct
iv
es
 - 
R.
 R
os
al
es
11
.3
0-
11
.4
5
Co
m
pa
ris
on
 o
f s
el
ec
tiv
e 
ne
ur
ot
om
y 
an
d 
bo
tu
lin
um
 to
xi
n 
in
je
ct
io
ns
 a
s 
a 
tre
at
m
en
t f
or
 s
pa
st
ic
 e
qu
in
ov
ar
us
 
fo
ot
 a
m
on
g 
st
ro
ke
 p
at
ie
nt
s:
 a
 
ra
nd
om
iz
ed
, s
in
gl
e-
bl
in
d,
 c
on
tro
lle
d 
tri
al
 -
B.
 B
ol
le
ns
 
11
.4
5-
12
.0
0
Co
m
pa
ris
on
 o
f n
eu
ra
l a
nd
 n
on
-
ne
ur
al
 c
on
tri
bu
to
rs
 to
 w
ris
t j
oi
nt
 
st
iff
ne
ss
 in
 h
ea
lth
y 
su
bj
ec
ts
 a
nd
st
ro
ke
 p
at
ie
nt
s 
- K
. G
oo
ije
r-v
d 
Gr
oe
p
FO
CU
SE
D 
SY
MP
OS
IU
M
10
.3
0-
12
.0
0
Co
gn
iti
ve
 re
ha
bi
lit
at
io
n:
 re
su
lts
 o
f a
 D
ut
ch
 
co
m
pr
eh
en
si
ve
 re
se
ar
ch
 p
ro
gr
am
 o
n 
ou
tc
om
e 
an
d 
fa
ct
or
s 
pr
ed
ic
tin
g 
ou
tc
om
e
Ch
ai
r: 
C.
 V
an
 H
eu
gt
en
Pr
ob
le
m
 s
ol
vin
g 
th
er
ap
y 
du
rin
g 
ou
tp
at
ie
nt
re
ha
bi
lit
at
io
n 
fo
r s
tro
ke
 - 
M
. V
iss
er
Ef
fe
ct
iv
en
es
s 
of
 a
 h
ol
is
tic
 n
eu
ro
ps
yc
ho
lo
gi
ca
l 
re
ha
bi
lit
at
io
n 
pr
og
ra
m
m
e 
- M
. H
ol
le
m
an
Pr
ed
ic
to
rs
 o
f h
ea
lth
-r
el
at
ed
 q
ua
lit
y 
of
 li
fe
 a
nd
 p
ar
tic
ip
at
io
n 
af
te
r b
ra
in
 
in
ju
ry
 re
ha
bi
lit
at
io
n:
 th
e 
ro
le
 o
f 
ne
ur
op
sy
ch
ol
og
ic
al
 fa
ct
or
s 
-
C.
 V
an
 H
eu
gt
en
Re
SE
T 
(S
tra
te
gi
c 
Ex
ec
ut
iv
e 
Tr
ai
ni
ng
); 
Ef
fe
ct
iv
en
es
s 
of
 a
 c
og
ni
tiv
e
re
ha
bi
lit
at
io
n 
pr
og
ra
m
 fo
r e
xe
cu
tiv
e 
dy
sf
un
ct
io
ni
ng
 in
 
pa
tie
nt
s 
w
ith
Pa
rk
in
so
n’
s 
Di
se
as
e 
- A
. D
ui
ts
Ef
fe
ct
s 
an
d 
pr
ed
ic
to
rs
 o
f e
rr
or
le
ss
 le
ar
ni
ng
 in
 
go
al
 m
an
ag
em
en
t t
ra
in
in
g 
af
te
r a
cq
ui
re
d 
br
ai
n-
in
ju
ry
 - 
D.
 B
er
te
ns
FO
CU
SE
D 
SY
MP
OS
IU
M
10
.3
0-
12
.0
0
M
ot
or
 &
 C
og
ni
tiv
e 
Re
ha
bi
lit
at
io
n 
in
 M
S 
Ch
ai
r: 
P. 
Fe
ys
De
co
nd
iti
on
in
g 
in
 m
ul
tip
le
 
sc
le
ro
si
s 
- 
ef
fe
ct
s 
of
 p
hy
si
ca
l
ac
tiv
ity
 a
nd
 e
xe
rc
ise
 - 
U.
 D
alg
as
Up
pe
r l
im
b 
dy
sf
un
ct
io
n:
 
as
se
ss
m
en
t a
nd
 re
ha
bi
lit
at
io
n 
st
ra
te
gi
es
 -
 I.
 L
am
er
s
Co
gn
iti
ve
 re
ha
bi
lit
at
io
n 
an
d
ne
ur
al
 c
or
re
la
te
s 
- F
. P
at
ti
M
ot
or
-c
og
ni
tiv
e 
as
se
ss
m
en
t 
an
d 
re
ha
bi
lit
at
io
n 
st
ra
te
gi
es
 - 
P. 
Fe
ys
FO
CU
SE
D 
SY
MP
OS
IU
M
10
.3
0-
12
.0
0
Un
co
ve
rin
g 
th
e 
ne
ur
ol
og
ic
al
 
m
ec
ha
ni
sm
s 
be
hi
nd
 u
pp
er
 
lim
b 
fu
nc
tio
na
l r
ec
ov
er
y 
af
te
r 
st
ro
ke
: E
XP
LI
CI
T-
st
ro
ke
 &
 
4D
-E
EG
 C
ha
ir:
 G
. K
w
ak
ke
l
Sp
ea
ke
rs
: G
. K
w
ak
ke
l /
 
C.
 W
in
te
rs
 / 
T. 
So
lis
-E
sc
al
an
te
 
/ E
. R
ot
ga
ns
YO
UN
G 
SC
IEN
TIS
T C
OM
PE
TIT
IO
N
Ch
ai
r: 
Pr
of
. D
r. 
Ga
ét
an
 S
to
qu
ar
t
10
.3
0-
10
.4
5
Fa
tig
ue
 o
f fi
 rs
t d
or
sa
l i
nt
er
os
se
ou
s 
m
us
cl
es
 w
ea
ke
ne
d 
by
 s
pi
na
l c
or
d 
in
ju
ry
 -
 R
. P
ra
k 
10
.4
5-
11
.0
0
W
ha
t i
s 
th
e 
ef
fe
ct
 o
f t
ra
ns
cr
an
ia
l 
di
re
ct
 c
ur
re
nt
 s
tim
ul
at
io
n 
an
d 
ro
bo
t 
th
er
ap
y 
fo
r t
he
 im
pa
ire
d 
up
pe
r l
im
b 
in
 s
ub
-a
cu
te
 a
nd
 c
hr
on
ic
 s
tro
ke
? 
- 
L.
 Te
de
sc
o 
Tr
ic
ca
s
11
.0
0-
11
.1
5
In
st
ru
m
en
te
d 
m
ea
su
re
m
en
t o
f 
ne
ur
om
ec
ha
ni
ca
l a
nk
le
 p
ar
am
et
er
s 
in
 c
hi
ld
re
n 
w
ith
 c
er
eb
ra
l p
al
sy
 -
 
L.
 S
lo
ot
11
.1
5-
11
.3
0
Th
e 
re
la
tio
ns
hi
p 
be
tw
ee
n 
as
ym
m
et
rie
s 
in
 re
ac
tiv
e 
an
d 
an
tic
ip
at
or
y 
ba
la
nc
e 
co
nt
ro
l 
in
 P
ar
ki
ns
on
’s
 d
is
ea
se
 p
at
ie
nt
s 
- 
J.
 K
or
de
la
ar
12
:0
0 
- 
13
.0
0
Lu
nc
h/
Po
ste
r v
isi
t  
   1
2:
15
 -
 1
3:
15
 Lu
nc
hs
ym
po
siu
m
Ro
om
 0.
2/
0.3
 Lu
nc
h 
Sy
m
po
si
um
 M
ed
tro
ni
c 
(C
on
tro
ve
rs
ie
s 
in
 IT
B)
A.
 G
eu
rts
 / 
A.
 V
ia
en
e 
/ V
. D
e 
Gr
oo
t /
 M
. M
oe
ns
Ro
om
 0.
8 L
un
ch
 S
ym
po
si
um
 M
ot
ek
fo
rc
e 
Li
nk
 (I
nn
ov
at
iv
e 
te
ch
no
lo
gi
es
)V
. W
ee
rd
es
te
yn
 / 
C.
 H
ol
la
nd
s 
/ K
. M
ei
je
r
13
.0
0-
13
.3
0 
Po
ste
r v
isi
t
06
PA
RA
LL
EL
 SE
SS
IO
NS
Ro
om
 0.
1
Ro
om
 0.
2/
0.3
Ro
om
 0.
6
Ro
om
 0.
7
Ro
om
 0.
8
FO
CU
SE
D 
SY
MP
OS
IU
M
13
.3
0-
15
.0
0
Ex
er
ci
se
 a
nd
 c
og
ni
tiv
e 
be
ha
vi
ou
ra
l t
he
ra
py
 in
 
ne
ur
om
us
cu
la
r d
is
ea
se
s:
 
re
su
lts
 fr
om
 th
e 
FA
CT
S-
2-
NM
D 
pr
og
ra
m
m
e
Ch
ai
r: 
F. 
No
lle
t
Ch
ro
ni
c 
fa
tig
ue
 c
an
 b
e 
al
le
vi
at
ed
 
in
 p
at
ie
nt
s 
w
ith
 F
SH
D 
- 
N.
 V
oe
t
Ex
er
ci
se
 th
er
ap
y 
an
d 
co
gn
iti
ve
 
be
ha
vi
or
al
 th
er
ap
y 
ar
e 
bo
th
 n
ot
 
ef
fe
ct
iv
e 
in
 re
du
ci
ng
 fa
tig
ue
 in
 
po
st
-p
ol
io
 s
yn
dr
om
e:
 re
su
lts
 o
f 
an
 R
CT
 -
 F.
S.
 K
oo
pm
an
Se
lf-
re
po
rte
d 
pa
rti
ci
pa
tio
n 
re
st
ric
tio
ns
 in
 a
m
bu
la
to
ry
 A
LS
 
pa
tie
nt
s:
 th
e 
ro
le
 o
f p
hy
si
ca
l 
fu
nc
tio
ni
ng
 a
nd
 p
er
so
na
l f
ac
to
rs
 - 
A.
 v
an
 G
ro
en
es
tij
n
Pa
tie
nt
s’
 e
xp
er
ie
nc
es
 w
ith
 
co
gn
iti
ve
 b
eh
av
io
ur
al
 th
er
ap
y 
an
d 
ex
er
ci
se
 th
er
ap
y 
- 
M
. B
ak
ke
r
FO
CU
SE
D 
SY
MP
OS
IU
M
13
.3
0-
15
.0
0
Re
st
or
e4
st
ro
ke
: r
es
ul
ts
 o
f a
 D
ut
ch
 
co
m
pr
eh
en
si
ve
 re
se
ar
ch
 p
ro
gr
am
m
e 
on
 e
m
ot
io
na
l a
nd
 p
er
so
na
l f
ac
to
rs
 
de
te
rm
in
in
g 
th
e 
qu
al
ity
 o
f l
ife
 o
f 
st
ro
ke
 p
at
ie
nt
s 
an
d 
th
ei
r p
ar
tn
er
s
Ch
ai
r: 
C.
 v
an
 H
eu
gt
en
Tr
aj
ec
to
rie
s 
of
 h
ea
lth
-r
el
at
ed
 q
ua
lit
y 
of
 li
fe
 a
fte
r s
tro
ke
: r
es
ul
ts
 fr
om
 a
 
1-
ye
ar
 p
ro
sp
ec
tiv
e 
co
ho
rt 
st
ud
y 
- 
A.
 V
is
se
r-
M
ei
ly
 
Th
e 
Re
st
or
e4
St
ro
ke
 s
el
f-
m
an
ag
em
en
t 
in
te
rv
en
tio
n 
st
ud
y:
 a
 ra
nd
om
iz
ed
 
co
nt
ro
lle
d 
tri
al
 in
 s
tro
ke
 p
at
ie
nt
s 
an
d 
pa
rtn
er
s 
- V
. S
ch
ep
er
s
Ef
fe
ct
iv
en
es
s 
of
 a
ug
m
en
te
d 
co
gn
iti
ve
 
be
ha
vi
ou
ra
l t
he
ra
py
 fo
r p
os
t-
st
ro
ke
 
de
pr
es
si
on
 w
ith
 o
r w
ith
ou
t a
nx
ie
ty
: 
th
e 
Re
st
or
e4
st
ro
ke
 d
ep
re
ss
io
n 
tri
al
 -
 
A.
 G
eu
rts
 / 
J.
 K
oo
tk
er
Th
e 
Re
st
or
e4
st
ro
ke
 s
tu
dy
 -
 a
n 
ec
on
om
ic
 a
na
ly
si
s 
- 
S.
 E
ve
rs
 / 
M
. V
an
 E
ed
en
 
FO
CU
SE
D 
SY
MP
OS
IU
M
13
.3
0-
15
.0
0
M
ot
or
 le
ar
ni
ng
 in
 d
iff
er
en
t 
po
pu
la
tio
ns
 w
ith
in
 n
eu
ro
-
re
ha
bi
lit
at
io
n:
 b
rid
gi
ng
 
th
e 
ga
p 
be
tw
ee
n 
re
se
ar
ch
 
an
d 
pr
ac
tic
e 
Ch
ai
r: 
S.
 B
ra
un
An
 in
te
rn
at
io
na
l 
pe
rs
pe
ct
iv
e 
on
 m
ot
or
 
le
ar
ni
ng
 -
 M
. K
le
yn
en
Co
nc
is
e 
Ar
m
 a
nd
 h
an
d 
Re
ha
bi
lit
at
io
n 
Ap
pr
oa
ch
 
in
 S
tro
ke
 (C
AR
AS
): 
a 
pr
ac
tic
al
 a
nd
 e
vi
de
nc
e-
ba
se
d 
fra
m
ew
or
k 
fo
r 
cl
in
ic
al
 re
ha
bi
lit
at
io
n 
m
an
ag
em
en
t -
 
J.
A.
 F
ra
nc
k
M
ot
or
 le
ar
ni
ng
 in
 c
hi
ld
re
n 
w
ith
 C
er
eb
ra
l P
al
sy
 -
 
E.
 R
am
ec
ke
rs
 
An
al
og
y 
le
ar
ni
ng
 o
f 
w
al
ki
ng
 in
 p
eo
pl
e 
w
ith
 
Pa
rk
in
so
n’
s 
Di
se
as
e 
- 
Li
-J
ua
n 
Ji
e
BE
ST
 PO
ST
ER
 C
OM
PE
TIT
IO
N 
Ch
ai
r: 
Pr
of
. D
r. 
Yv
es
 V
an
de
rm
ee
re
n
13
.3
0-
13
.4
0
M
on
ito
rin
g 
st
ro
ke
 p
at
ie
nt
s 
w
ith
 E
EG
 u
si
ng
 ta
ilo
r m
ad
e 
co
nd
uc
tiv
ity
 
m
od
el
s 
- J
. M
un
ck
13
.4
0-
13
.5
0
Pr
ed
ic
to
rs
 o
f i
m
pa
ire
d 
aw
ar
en
es
s 
of
 d
efi
 c
its
 e
ar
ly
 in
 th
e 
re
ha
bi
lit
at
io
n 
pr
oc
es
s 
of
 p
at
ie
nt
s 
w
ith
 a
cq
ui
re
d 
br
ai
n 
in
ju
ry
 -
 I.
 W
in
ke
ns
13
.5
0-
14
.0
0 
Pr
ed
ic
tin
g 
re
co
ve
ry
 in
 p
at
ie
nt
s 
w
ith
 a
n 
in
iti
al
 u
nf
av
or
ab
le
 p
ro
gn
os
is
 
fo
r u
pp
er
 li
m
b 
ca
pa
ci
ty
 a
fte
r s
tro
ke
 -
 C
. W
in
te
rs
14
.0
0-
14
.1
0
Sa
te
lli
te
 c
el
ls
 in
 m
ul
tip
le
 s
cl
er
os
is
: e
ffe
ct
 o
f h
ig
h 
in
te
ns
ity
 tr
ai
ni
ng
 
- 
I. 
W
en
s 
(B
el
gi
um
)
14
.1
0-
14
.2
0
Th
e 
in
fl u
en
ce
 o
f n
eg
le
ct
 o
n 
so
m
at
os
en
so
ry
 im
pa
irm
en
ts
 in
 p
at
ie
nt
s 
af
te
r s
tro
ke
: a
 m
ul
ti-
ce
nt
re
 c
ro
ss
-s
ec
tio
na
l s
tu
dy
 -
 N
. D
e 
Br
uy
n
14
.2
0-
14
.3
0
Ro
bo
t-
as
si
st
ed
 s
ta
ir 
cl
im
bi
ng
 tr
ai
ni
ng
 a
nd
 c
on
ve
nt
io
na
l p
hy
si
ot
he
ra
py
 
in
 c
hr
on
ic
 s
tro
ke
 p
at
ie
nt
s.
 A
 p
re
lim
in
ar
y 
co
m
pa
ris
on
 -
 C
. G
er
oi
n
14
.3
0-
14
.4
0
Us
e 
of
 a
 w
ak
ef
ul
ne
ss
-p
ro
m
ot
in
g 
ag
en
t (
Ar
m
od
afi
 n
il)
 c
om
bi
ne
d 
w
ith
 n
eu
ro
re
ha
bi
lit
at
io
n 
im
pr
ov
es
 w
al
ki
ng
 d
is
ta
nc
e 
in
 p
at
ie
nt
s 
w
ho
 
su
ffe
re
d 
a 
st
ro
ke
 -
 P.
 F
on
ze
tti
14
.4
0-
14
.5
0
Br
ai
n 
ac
tiv
ity
 d
ur
in
g 
pa
ss
iv
e 
an
d 
ac
tiv
e 
w
al
ki
ng
 in
 ro
bo
t-
as
si
st
ed
 
ga
it 
tra
in
in
g 
- 
ga
it 
tra
in
in
g 
- 
N.
 K
ei
js
er
s
15
.0
0-
15
.3
0 
Br
ea
k/
Po
ste
r V
isi
t
PL
EN
AR
Y S
ES
SI
ON
 - 
AU
DI
TO
RI
UM
 2
15
.3
0-
16
.3
0
Fr
om
 N
eu
ro
ns
 to
 D
ut
ch
 N
ei
gh
bo
rh
oo
ds
 in
 P
ar
ki
ns
on
’s
 D
is
ea
se
 -
 M
. H
irs
ch
16
.3
0-
17
.3
0
Lu
c 
Va
n 
Ca
ls
te
r A
w
ar
d,
 Y
ou
ng
 S
ci
en
tis
t a
nd
 B
es
t P
os
te
r A
w
ar
ds
17
.3
0
En
d
07
Committee
Organizing and Scientifi c Committee 
Prof. Dr. Gert Kwakkel 
President of the Dutch Society for Neurorehabilitation
Prof. Dr. Alexander Geurts 
Vice-president of the Dutch Society for Neurorehabilitation
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Treasurer of the Dutch Society for Neurorehabilitation
Prof. Dr. Geert Verheyden 
Treasurer of the Belgian Society for Neurorehabilitation
Invited speakers
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University of Kansas Medical Center, USA
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Klinik Bavaria Kreischa, Germany
Dr. Rebecca Fisher
University of Nottingham, United Kingdom
Prof. John Vissing
Neuromuscular Centre Rigshospitalet, Denmark
Prof. Jean-Michel Gracies
Université Paris-Est Créteil, France
Prof. Raymond Anthony Rosales
University of Santotomas, Philippines
Dr. Mark Hirsch
Carolinas Rehabilitation, USA
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General information
The congress takes place in the Maastricht 
Exhibition and Congress Centre (MECC Maastricht), 
Forum 100, 6629 GV Maastricht.
All parallel sessions are organised in the congress centre in the Lobby, 
the plenary sessions are organised in the Auditorium. 
The exhibition, lunch and coffee/tea breaks take place held at the Trajectum.
Parking
MECC Maastricht provides ample parking around the premises. Parking tickets 
can be purchased in the entrance hall and cost € 10,- per day, regardless of 
duration. The maximum vehicle height in the parking garage is 2.05 meters.
Registration desk
The registration area in the congress centre will be open for registration:
Thursday 21 May 2015:  08.00 – 17.30 hrs.
Friday 22 May 2015:  08.00 – 17.30 hrs.
The registration fee includes: 
• Admission to all scientifi c sessions
• Admission to the exhibition and poster area
• Congress bag
• Daily lunch 
• Daily coffee breaks
• Programme and Proceedings Book 
• Attending the get together-drink
Payment registration fee
You can pay the registration fee on-site by credit card or cash. The offi cial 
currency at the congress is Euros. Cheques and foreign currency are not accepted.
Congress on 
NeuroRehabilitation
and Neural Repair
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WIFI
You will have WIFI access on-site in the congress centre.
Network:  MECC_Congrescentre
Password:  meccmaastricht
Badges
For security reasons, badges must be worn throughout the congress. Be careful 
not to lose your badge, as the Congress Committee cannot be responsible for 
lost badges, tickets or other valuable items. Entrance to lecture halls, poster 
and exhibition area will not be allowed to any person without a badge.
Certifi cate of attendance
All participants will receive a digital certifi cate of attendance by email after the 
congress. 
Lunch and coffee breaks
Lunches and coffee breaks on Thursday and Friday take place in the exhibition 
area at the Trajectum.
Anything lost?
Please go to the registration desk.
Language
The offi cial language of the congress is English.
Liability
Upon registration, participants agree that neither the Organizing Committee nor 
the Conference Management can be subject to any liability concerning participa-
tion related activity. Participants should, therefore, organize their own (health 
and travel) insurance(s).
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Scientif ic Information
Oral presentations
Please make sure to bring your PowerPoint presentation on USB drive to the 
congress and hand it in to a technician in the Speaker Preview Room (Room 1.3), 
upon arrival, but at least 3 hours before your presentation. Please note that you 
will NOT be able to use your own laptop computer. 
Poster presentations 
Posters will be displayed throughout the meeting in the exhibition area at the 
Trajectum. The posters are divided per topic. Participants selected to give a 
poster presentation are required to attend their poster to answer questions 
during the poster-viewing sessions. All topics, titles and abstract numbers of 
the presenters are displayed on the poster boards. 
Poster set-up and removal times 
Please mount your poster before Thursday 21 May 2015, 10.00 hrs., and do not 
dismantle your poster before Friday 22 May 2015, 15.30 hrs. The Congress 
Secretariat will remove all posters which have not been removed by 18.00 hrs. 
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NeuroRehabilitation
and Neural Repair
14
 I P S E N 
S Y M P O S I U M
Early treatment of spasticity
with botulinum toxin type A 
post stroke: pros and cons
Donderdag 21 mei 2015
13.00 - 14.00 uur
MECC Maastricht - Niveau 0 - Zaal 02-03
Prof. Dr. R. Rosales
Department of Neurology and Psychiatry, 
University of Santo Tomas and hospital,
Manilla, Philippijnen
J. Martina MD
Medisch Spectrum Twente, 
Enschede
Sprekers
2
0
1
5
-0
5
4
Prescribe a lasting change that  may bring patients from "I wish" to...
Cerebral Palsy • Stroke • Multiple Sclerosis • Spinal Cord Injury • Traumatic Brain Injury
ITB Therapy for severe spasticity
Bezoek tijdens het DSNR congres het lunch symposium 
‘Innovative technologies for balance and gait rehabilitation’.
De lunch kan in de zaal genuttigd worden. 
Het symposium is van12.15 tot13.15 uur in Zaal 0.8. 
U kunt binnen lopen zonder zich vooraf aan te melden.
Bezoek on
s 
lunch sym
posium!
www.MotekforceLink.com
Innovative technologies for balance and gait rehabilitation 
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Mechanisms of neuroplasticity
10.00 - 11.00 Auditorium 2 
Randolph J. Nudo
University of Kansas Medical Center
In the past two decades, considerable evidence has accumulated 
demonstrating that the cerebral cortex of adult mammals possesses 
substantial capacity for both functional and structural plasticity. After 
injury to the cerebral cortex, as might occur after an acquired brain injury, 
a large portion of the frontal and parietal cortex can be damaged, resulting 
in defi cits in sensory and/or motor function in the contralateral limbs. 
However, substantial spontaneous recovery occurs in the weeks to months 
following injury. While the basic neural mechanisms underlying cortical 
plasticity and their role in recovery are still under intense investigation 
in both human and animal models, the implications for developing novel 
therapeutic interventions for maximizing functional recovery after central 
nervous system injury are now inescapable. Therapeutic interventions 
aimed at restoring motor, sensory or cognitive function even in the chronic 
stages after events such as stroke or traumatic brain injury are now based 
on assumptions derived from our still nascent understanding of brain 
plasticity processes. Understanding how the remaining sensory-motor 
apparatus can support the recovery of such functions has been a primary 
goal of recent research in this area. Thus, this lecture will review the 
current theoretical models for functional recovery, and our understanding 
of the ability of spared tissue to be functionally and structurally altered. 
Will any of this change patient care? 
The importance of implementation research
16.30 - 17.30 Auditorium 2
Dr Rebecca Fisher
University of Nottingham UK
Implementation research investigates why interventions found to be 
effective in clinical trials often fail to be translated into the care that 
patients receive. This paper will discuss what ‘implementation’ means 
and introduce theoretical frameworks that can be used to investigate this 
translational gap. The aim will be to show how implementation research 
can identify ways to facilitate evidence based practice and ensure research 
fi ndings actually improve the care that patients receive.
Findings from a programme of stroke implementation research will be 
Keynotes Thursday 21 May 2015
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presented, investigating the implementation of evidence based ‘Early 
Supported Discharge’ (ESD) services. ESD is a home-based rehabilitation 
intervention, delivered by a stroke specialist multidisciplinary team. 
Clinical trials have shown that ESD can reduce length of hospital stay and 
reduce the risk of death and dependency of stroke survivors. Yet in many 
countries, ESD service provision is highly variable or ESD is not provided at all.
Four phases of a programme of implementation research will be 
discussed. The importance of defi ning the core components of the 
intervention needed to be implemented, will be highlighted, in this case 
the key characteristics of evidence based ESD. The need to qualitatively 
investigate the context in which the intervention is implemented will also 
be addressed. Lastly, fi ndings from a prospective comparative cohort study 
will be presented in which ESD services, adopting an evidence base model, 
were shown to be effective, when operating in the context of frontline 
healthcare provision.
Exercise therapy for neuromuscular disorders
09.00-10.00 Auditorium 2
John Vissing, MD, PhD 
Copenhagen Neuromuscular Center, Department of Neurology, 
Rigshospitalet, University of Copenhagen, Denmark
It was a general notion in the past that physical exertion in patients with 
muscle wasting, due to neuromuscular diseases, would accelerate the 
disease process. However, studies conducted in the past two decades have 
shown that aerobic conditioning is safe and improves muscle function 
in patients affected by a variety of myopathies. In contrast, aerobic 
conditioning, although safe, does not have the same effect in patients 
affected by motorneuron diseases. This could relate to a neural fatigue 
mechanism, involving a higher fi ring rate and larger motor units in these 
conditions. Very little is still known about whether other training modes 
could be of benefi t in neurogenic conditions, whether fuel supplements 
can enhance exercise performance, if very weak neuromuscular patients 
also can benefi t from training and what intensity should be the target 
for training. The talk will discuss new experiments that address these 
questions, and suggest avenues for new developments in the fi eld.
Keynotes Thursday 21 May 2015
Keynotes Friday 22 May 2015
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From Neurons to Dutch Neighborhoods in Parkinson’s Disease
15.30 - 16.30 Auditorium 2
Prof. Dr. Mark Hirsch
Carolinas HealthCare System/ Carolinas Rehabilitation, Charlotte, United 
States of America
Individuals living with Parkinson’s disease (PD) very often adopt sedentary 
lifestyles; at diagnosis they are on average 30 percent less physically active 
than healthy age-matched controls. The reasons for being sedentary are 
poorly understood. Interest in the benefi ts of exercise and physiotherapy in 
PD has increased over the past two decades, yet few trials have evaluated 
whether lifestyle behavior change is possible for individuals with PD. 
Objective: To present an innovative, transformative model for increasing 
physical exercise in people with PD by empowering them to collaborate 
with neuroscientists and neurorehabilitation professionals as “health 
coaches.”  Methods: Within the health care system individuals with PD are 
often passive “objects” or “subjects” of care; rarely do they see themselves 
as active “partners” or “collaborators”. We invoke the concept of social 
capital, and indicate its importance in PD neuroplasticity. We describe a 
data-driven, collaborative, participatory health care model for individuals 
with PD that promotes increased exercise in ways that enhance social 
capital. We also identify key factors that could threaten implementation 
of the model: 1) lack of broad awareness of studies, using both animal 
models of PD and people with PD, that document exercise-induced brain 
repair or reorganization (neuroplasticity) with accompanying behavioral 
recovery; 2) confl icting perspectives among neuroscientists, rehabilitation 
professionals, people with PD and other stakeholders; and 3) power 
imbalances which preferentially assign “voice” and decision making to 
medical personnel. Conclusion: We encourage participants to discuss 
opportunities for international Parkinson patient/provider/neuroscientist 
collaboration and future research.
20
Neuropsychology in neurorehabilitation
11.30 - 13.00 Room 0.6
Introductory lecture: Directions in neurorehabilitation: 
from concept to clinical implementation
Christophe Lafosse
RevArte Rehabilitation Hospital, Edegem, Belgium; K.U.Leuven, Belgium; 
Vrije Universiteit Brussel, Belgium
Specifi c components involved in neurorehabilitation depend on a variety of 
factors including the location of the target of rehabilitation treatment within 
a conceptual framework (e.g. International Classifi cation of Functioning, 
Disability and Health according to the WHO). Treatments can be impairment-
focused, activity-focused and participation-focused. Such an approach 
will increase the likelihood of successful interventions, but it will also 
increase the probability of establishing cause-and-effect relations between 
therapies and outcomes, so that further effective treatment strategies can 
be developed. Neuropsychology has a key role to play in this enterprise. 
Assessment is clearly critical for determining which aspects of behavioural 
functions are compromised and which remain intact. Knowledge of 
functions associated with particular brain network regions is also important 
for deciding what cognitive and neural mechanisms might be available to 
help solve any particular neurorehabilitation problem. Even more important 
is the development of new rehabilitation methodologies that are empirically 
and theoretically grounded in the neuroscience of motor-cognitive-affective 
behaviour. We also need to consider the functional consequences of motor, 
cognitive and affective impairments and direct our rehabilitation techniques 
toward eliminating or alleviating real problems in everyday life. 
The effectiveness of different treatment modalities for 
the rehabilitation of unilateral neglect in stroke patients: 
a systematic review
Lisa Pernet, Anke Jughters and Eric Kerckhofs
Neurological Rehabilitation, Vrije Universiteit Brussel, Jette, Belgium
Patients suffering from unilateral neglect syndrome (UNS) are not able 
to respond to stimuli administered to the side of the body opposite to 
the lesion. UNS is most commonly seen after right-hemisphere lesions. 
Patients with UNS experience more problems with activities of daily living 
Focused symposia Thursday 21 May 2015
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and recovery after stroke is delayed. A systematic literature review was 
done to investigate which treatment modalities can alleviate the symptoms 
of UNS after stroke and to determine their effectiveness. Databases 
PubMed, Web of knowledge and PEDro have been searched. Quality 
assessment was conducted using the 9-item Delphi list. Effect sizes have 
been calculated using Cohen’s d. Fifteen RCT’s have been included. Most 
studies used add-on therapies. Almost all studies found improvements 
in both groups, but only 7 trials showed statistically signifi cant between 
group differences in favor of the experimental group. Large effect 
sizes were found in only four studies. It could be concluded that all the 
interventions discussed in this review can reduce the symptoms of UNS. 
However, TENS, optokinetic stimulation, somatosensory electrostimulation, 
mirror therapy and virtual reality training seem to be the most effective 
treatment methods (d > 0,80). Future research should focus on producing 
studies of higher methodological quality with larger sample sizes.
Postural control and visuospatial behavior: a specifi c coherence 
between two systems of space representation in neglect patients 
with contraversive pushing
Nathalie Vaes
University of Ghent, Belgium; RevArte Rehabilitation Hospital, Edegem, 
Belgium
Contraversive pushing is a neurologic disorder characterized by a lateral 
postural imbalance. Although not every patient with contraversive pushing 
suffers from spatial neglect, both phenomena are highly correlated in 
right-hemispheric patients. Based on two peripersonal neuropsychological 
measures, new computer-based navigation and classic long line bisection, 
a modulation of visuospatial functioning is discussed in right-hemispheric 
neglect patients with contraversive pushing, compared to the ones without 
contraversive pushing. Finally, some practical implications are considered.
Do I have a problem? Unawareness of defi cits after acquired brain injury
Caroline van Heugten
Maastricht University, the Netherlands
Unawareness of defi cits occurs frequently after brain injury. In this 
presentation practice guidelines for assessment and treatment in clinical 
22
practice will be given on the basis of state of the art research in clinical 
neuropsychology. In particular the following topics will be addressed: 
measurement of awareness, distinction between impaired self awareness 
and denial, changes in awareness over time and treatment of unawareness.
The treatment of executive defi cits: what and how
Luciano Fasotti 
Donders Institute for Brain, Cognition and Behaviour, Radboud University 
Nijmegen, the Netherlands
Executive defi cits in brain-injured subjects are particularly invalidating 
and frequently lead to severe problems in daily functioning. Treating these 
problems poses particular challenges. First, in brain-injured patients 
executive problems may be very diverse. This raises the question of 
the clinical relevance of symptoms and of what should be the target of 
treatment. Second, executive problems are not only found in patients 
with frontal damage, but in a much larger array of brain-injured subjects. 
Therefore, one can ask if treatments should be aimed at frontally injured 
patients only. Third, executive defi cits can be measured at very different 
levels. This raises the question of the aspects of executive (dys)functioning 
that have to be measured in order to assess the effects of an intervention. 
All three topics will be addressed and an example of an intervention giving 
a provisional answer to the questions raised will be given. 
Treatments to improve walking ability after stroke
11.30 - 13.00 - Room 0.7
Recovery of walking and balance after stroke
J.H. Buurke
Roessingh Research and Development, Enschede, the Netherlands
Department of Biomechanical Engineering, University of Twente, 
Enschede, the Netherlands
Insight into the mechanisms underlying walking and balance recovery is 
necessary to improve rehabilitation. Recent literature on this topic mainly 
describes the results from laboratory experiments. We will present the 
results of experiments describing walking and balance in stroke patients 
during (simulated) daily life activities, using wearable sensors. 
Focused symposia Thursday 21 May 2015
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Timing of providing ankle-foot orthoses after (sub)acute stroke
J.S. Rietman
Roessingh Research and Development, Enschede, the Netherlands
Faculty of Engineering Technology / MIRA institute for Biomedical 
Technology and Technical Medicine, University of Twente, Enschede, the 
Netherlands 3 Department of Biomedical Signals and Systems, University 
of Twente, Enschede, the Netherlands
Introduction: Scientifi c evidence about long-term use of ankle-foot 
orthoses (AFOs) after stroke is lacking and no generally accepted guideline 
regarding the timing of AFO-provision after stroke is available. 
Objective: Determine the effects of AFO-provision at different moments in 
time after stroke.
Methods: Single-center, randomized controlled trial including stroke 
patients with hemiparesis and an indication for AFO-use, maximal 6 weeks 
post-stroke. Subjects were randomly assigned to AFO-provision: 1) at 
inclusion (early group); or 2) eight weeks later (late group). Functional 
balance, walking ability and activities of daily life were assessed bi-weekly 
for 18 weeks, with follow-up at week 26. 
Results: Thirty-three subjects (16 early, 17 late) were included, 6 dropped 
out (1 early, 5 late). Both groups showed progress over time, with 
predominantly higher scores in the early AFO-group. The progress in 
Berg Balance Scale, Functional Ambulation Categories and 6m walk test 
showed statistically signifi cant differences (p=0.006, p=0.033 and p<0.001, 
respectively) between the early and late group over time. 
Discussion and conclusions: Early AFO-provision after stroke shows a 
positive trend on all outcome measures, with signifi cant differences over 
time for the BBS and 6MWT in favor of early AFO-provision. The differences 
between the 2 groups were largest up to 13 weeks. 
Improving walking capacity by surgical correction of equinovarus 
foot deformity in adult patients with stroke or traumatic brain 
injury: a systematic review.
J.H. Buurke
Roessingh Research and Development, Enschede, the Netherlands
Department of Biomechanical Engineering, University of Twente, 
Enschede, the Netherlands
24
Equinovarus foot deformity following stroke or traumatic brain injury 
compromises walking capacity, interfering with activities of daily living. In 
soft-tissue surgery the imbalanced muscles responsible for the deviant 
position of the ankle and foot are lengthened, released and/or transferred. 
However, knowledge about the effectiveness of surgical correction is 
limited. A systematic search of full-length articles in the English, German 
or Dutch languages published from 1965 to March 2011 was performed in 
PubMed, EMBASE, CINAHL, Cochrane and CIRRIE. The identifi ed studies 
were analysed following the International Classifi cation of Functioning, 
Disability and Health criteria. 
A total of 15 case series, case control and historically controlled studies 
(CEBM level 4) were identifi ed, suggesting that surgical correction of 
equinovarus foot deformity is a safe procedure that is effective in terms 
of re-obtaining a balanced foot position, improving walking capacity and 
diminishing the need for orthotic use.
Further validation of surgical correction of equinovarus foot deformity 
following stroke or traumatic brain injury is required, using higher level 
study designs with validated assessment tools. Comparing surgical 
techniques with other interventions is necessary to generate evidence 
upon which treatment algorithms could be based.
Treatment options for stroke survivors with a stiff knee gait
M.J.B. Tenniglo
Sint Maartenskliniek, Nijmegen, the Netherlands 
Stiff Knee Gait (SKG) is characterized by a diminished knee fl exion during 
swing and is commonly observed in patients with spastic paresis or after 
stroke. Problems with foot clearance are one of the consequences of SKG. 
A possible treatment to improve knee fl exion during swing is electrical 
stimulation of the hamstring muscle.
In this presentation the effect of functional hamstring stimulation on knee 
kinematics in chronic stroke survivors with a SKG will be discussed and 
determinants of success are explored.
Furthermore the results will be compared to other studies of treatment 
options for SKG. These studies are; calf muscle stimulation, a systematic 
review about the effects of rectus chemodenervation and preliminary 
results of a RCT about Botulinum toxin injections in the rectus femoris.
Focused symposia Thursday 21 May 2015
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Non-invasive direct current stimulation and its application for 
motor neurorehabilitation
11.30 - 13.00 Room 0.8
The Cerebellum (Cb): limited potential of non-invasive brain 
stimulation with tDCS for improving motor learning
Rick van der Vliet1, Eric Avila1, Anne Geelhoed1, Zeb Jonker1, Suzanne 
Louwen1, Suzy Margaretha1, Cindy Parisius1, Maarten Frens1, Opher 
Donchin2, Jos van der Geest1 and Ruud Selles1
1 Erasmus University Medical Center Rotterdam, Rotterdam the Netherlands
2 Ben Gurion University of the Negev Be’er Sheva Israel
Over the last decade, transcranial Direct Current Stimulation (tDCS) 
over the motor cortex (M1) has been discovered as a neuromodulation 
technique that can increase neuronal excitability (Nitsche, 2003) and 
LTP (Fritsch, 2010), skill learning (Lefebvre, 2012; Reis, 2009; Reis, 2013; 
Waters-Metenier, 2014) and rehabilitation after stroke (Khedr et al., 2013).
tDCS over the cerebellum might be similarly useful in accelerating 
adaptation of learned motor skills such as reaching and walking and 
indeed, several pilot studies have shown benefi cial effects on reaching 
adaptation (Galea, 2011), locomotor adapation (Jayaram, 2012) and 
eyeblink conditioning (Zuchowski, 2014).
Our lab has focused on replicating these literature results in order to 
start developing cerebellar tDCS as a tool for clinical rehabilitation. No 
modulatory effects of cerebellar tDCS were found on reaching adaptation 
(as opposed to Galea, 2011), saccadic adaptation (as opposed to Avila, 
2015), VOR adaptation (as opposed to Das, 2015) or eyeblink conditioning 
(as opposed to Zuchowski, 2014). 
We argue that population characteristics and task details might have 
contributed to these null results but do not exclude cerebellar tDCS has 
no effect on motor learning. Future studies using multiple day cerebellar 
dependent learning paradigms should be undertaken to address this issue.
The primary motor cortex (M1): a key target for non-invasive 
brain stimulation with tDCS in neurorehabilitation  
Yves Vandermeeren
When transcranial direct current (tDCS) was “rediscovered” in 2000, the 
demonstration that applying tDCS over primary motor cortex (M1) induced 
26
lasting changes in the excitability of the corticospinal tract triggered the 
new era of tDCS research, fi rst as a physiology tool and then as a potential 
method for therapeutic neuromodulation. tDCS incudes lasting changes 
in brain activity (called “after-effects”) and behavioural performances in 
virtually any motor or cognitive domain, both in healthy individuals and 
in stroke patients. Since stroke deregulates brain excitability both in the 
damaged and undamaged hemispheres, three neuromodulation strategies 
can be applied: (1) “up-regulating” the excitability of the damaged 
hemisphere, (2) “down-regulating” the excitability of the non-damaged 
hemisphere or (3) doing both simultaneously. Whereas it is likely that 
tDCS induces more subtle changes than simple up- and down-regulating 
excitability, applying tDCS over M1 with each strategy demonstrated 
enhancements of the paretic upper limb. M1 is not only the major gate for 
the control of voluntary movements through the corticospinal tract, it is 
also a crucial node in the network involved in motor learning. This may be 
one of the reasons why neuromodulation of M1 by tDCS has the potential 
to enhance the functional gains driven by neurorehabilitation.
Potential: Postural feedback therapy combined with non-invasive 
transcranial direct current stimulation in patients with stroke.
Drs. Sarah Zandvliet and Dr. Erwin van Wegen.
Postural instability, balance problems and subsequent falls are very common 
in patients with a stroke and are strongly associated with future functional
recovery. A combination of cerebellar transcranial direct current stimulation 
(tDCS) and postural feedback training (PFT) may improve balance in stroke 
patients to a level unattained by PFT alone. During this presentation, the fi rst 
results of the cross-sectional study in which chronic stroke patients and age 
matched healthy subjects receive tDCS during a balance tracking task, will be 
presented. In addition, the outlines of a double blind RCT will be presented, 
in which we investigate whether cerebellar tDCS combined with PFT is 
more effective than PFT alone when started in the early period after stroke. 
Neuromodulation of the spinal circuits by TSDCS 
for the Rehabilitation of spinal cord injury
A. Kuck1, E. van Asseldonk1, D. Stegeman2, H. van der Kooij1
1 University of Twente, Drienerlolaan 5, 7522 NB Enschede, the Netherlands
2 Radboud University, Comeniuslaan 4, 6525 HP Nijmegen, the Netherlands
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Spinal Cord Injury (SCI) is a severe injury to the pathways of the central 
nervous system (CNS). Despite a heavy post-injury physical rehabilitation 
regime, SCI patients are often bound to a wheelchair or left with other 
impairments diminishing their quality of life. Trans-spinal direct current 
stimulation (tsDCS) is a promising new technique for the treatment of SCI. 
During tsDCS a small direct current is applied to the spinal cord via two 
or more stimulation electrodes, placed on the back of the subject. The 
technique thereby aims to alter the response of the neural pathways in the 
spinal cord, which is hypothesized to have a positive effect on the recovery 
of the damaged spinal cord neurons. In previous studies, it has been 
shown that tsDCS is able to induce a polarity-dependent modulation of 
refl ex and motor unit behavior as well as altering ascending proprioceptive 
information and associative plasticity effects on a corticospinal level. 
Current work in our laboratory focuses on further understanding and 
optimizing the use of tsDCS for the rehabilitation of SCI. We will therefore 
discuss the current developments in the fi eld, the work done in our 
laboratory and potential future directions of the application of tsDCS to 
spinal cord injury rehabilitation.
Body Orientation in space: adaption to repeated challenges 
of stance and locomotor tasks
14.30 - 16.00 Room 0.1
Adaptation of leg muscle activity of healthy subjects standing 
on a predictably moving platform 
Marco Schieppati
Fondazione Salvatore Maugeri (IRCCS), Scientifi c Institute of Pavia and 
University of Pavia, Italy
Standing on a platform continuously moving in anterior-posterior direction 
recruits short- and long-latency refl exes, and anticipatory postural 
adjustments to counteract the perturbations. 
Sixty back-and-forth (10 cm) sinusoidal platform displacement cycles were 
administered eyes closed at 0.6 Hz. Centre of mass and leg muscle length 
were estimated based on optoelectronic recordings of refl ective markers’ 
position. Amplitude and time-distribution of Tibialis Anterior (TA) and 
Soleus (SOL) EMG activity were assessed. Bursts were defi ned as refl ex 
or anticipatory based on the relationship between their amplitude and 
velocity of muscle length change prior to the bursts. 
28
Muscle activity decreased over time. The time-course was faster for TA 
than SOL, refl ecting SOL unvarying postural activity. TA double-peak refl ex 
response, produced by forward platform shift, decreased more rapidly than 
TA anticipatory responses. Regardless of muscle activity adaptations, the 
centre of mass hardly changed its mean position or peak-to-peak antero-
posterior displacement.
Both refl ex and anticipatory TA activity diminish in amplitude during 
adaptation, the former more than the latter. The fi ndings suggest a protocol 
for assessing fl exibility of balance strategies and provide a reference for 
addressing balance problems in patients with movement disorders.
Balancing responses during predictable perturbation in 
Parkinson’s disease: a way of testing leg muscles responses 
and of training balance
Antonio Nardone
Fondazione Salvatore Maugeri (IRCCS), Scientifi c Institute of Veruno, 
and University of Eastern Piedmont, Novara, Italy
When standing on a platform predictably moving in the anterior-posterior 
direction, both refl ex responses and anticipatory postural adjustments 
(APAs) are operating. Patients with Parkinson’s disease (PD) are unstable 
under this condition. We asked whether a) such impairment is connected 
with a diffi culty in adapting either or both refl ex responses and APAs, b) 
training on the platform improves adaptation and balance control.
PD and age-matched healthy subjects (HS) underwent 45 cycles of a back-and-
forth platform displacement (0.4 Hz, 10 cm), prior to and after training on the 
platform (3 times/week, 1 hour/day, 10 sessions). EMG responses of Tibialis 
Anterior muscle were examined as a function of the successive oscillation 
cycles. The effect of training was assessed through balance and gait tests. 
Amplitude of both refl ex responses and APAs was larger in PD patients 
than HS, and adaptation rate was slower in PD. This phenomenon 
was ameliorated through training with the platform. Improvement of 
performance on the platform extended to daily-life balance and gait tasks.
Abnormalities of amplitude and adaptation of refl ex responses and 
APAs to predictable perturbations may account for instability of patients. 
Improvement with training suggests that implicit motor learning is largely 
preserved in patients.
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Stepping-in-place on a continuously rotating platform: 
podokinetic after-rotation and long-term adaptation in PD patients
Marco Godi
Fondazione Salvatore Maugeri (IRCCS), Scientifi c Institute of Veruno, Italy
Curved walking is a diffi cult task for Parkinson’s disease patients (PD). 
Stepping-in-place on a rotating platform produces podokinetic after 
rotation (PKAR): when stepping on fi rm ground without vision, subjects 
rotate towards the direction opposite to that of the previous platform 
rotation. We hypothesized that PKAR may improve curved walking in PD.
PD patients and healthy subjects performed stepping in place at the centre 
of a counter-clockwise (CCW) or CW rotating platform for 10 min. At the 
end of each trial, participants stepped in place with eyes closed. In the 
patients, two trials (CW and CCW) were repeated every other day for a total 
of 10 sessions. Spontaneous curved gait on fi rm ground was assessed in 
PD prior to and after such training.
PKAR was present in all participants. In PD, the intensity of PKAR was 
often asymmetric. Duration and angular velocity of PKAR increased across 
sessions with the repetition of the task. After training, gait speed during 
curved trajectories increased with respect to baseline because of an 
increase of step length. Cadence was unaffected by training. PKAR training 
can be exploited in PD patients. Training with the rotating platform can 
decrease step hypokinesia without affecting walking rhythm in PD patients.
Somatosensory defi cits in the upper limb after stroke: assessment, 
importance, neural correlates and survivors’ experience
14.30 - 16.00 - Room 0.2/0.3
Assessment of somatosensory defi cits in a clinical setting
Geert Verheyden
KU Leuven, Department of Rehabilitation Sciences, Leuven, Belgium
This session will introduce the audience into the assessment of somatosensory
modalities after stroke, including exteroception, proprioception and higher 
cortical sensation. Updated evidence of studies evaluating psychometric 
properties and clinical utility of measures of somatosensation in a 
neurological population will be presented. Standardized clinical assessments 
applicable for the clinical setting will be demonstrated and the distribution of 
impairments across modalities will be presented.
30
Importance of somatosensory defi cits in unimanual and bimanual 
motor performance
Sarah Meyer
  
KU Leuven, Department of Rehabilitation Sciences, Leuven, Belgium 
  
Motor defi cits in the upper limb post stroke have been studied extensively, but 
insights into somatosensory impairments are less explored. Nevertheless, 
sensorimotor interaction is necessary for learning motor skills. This talk will 
therefore present fi ndings from a study evaluating somatosensory defi cits 
in the upper limb, with a focus on the infl uence of different somatosensory 
defi cits in both uni- and bimanual motor outcome after stroke. Furthermore, 
the impact of neglect on somatosensory impairments and on the relation 
between somatosensory and motor impairments post stroke will be 
described. Our study showed that patients with neglect have more combined 
and more severe somatosensory defi cits compared to patients without 
neglect. Furthermore, in patients with neglect, consistently stronger 
associations exist between somatosensory impairments and both unimanual 
and bimanual motor outcome, compared to patients without neglect. 
It is shown that neglect is associated with more severe somatosensory 
impairments in the upper limb after stroke, which is therefore an 
important factor when delineating sensorimotor rehabilitation strategies.
Neural correlates of somatosensory defi cits after stroke
Simon Kessner
  
University Clinical Center Hamburg-Eppendorf, Department of Neurology, 
Hamburg, Germany
  
During the past years, there are increasing research activities on 
somatosensory symptoms following stroke. Modern neuroimaging 
statistics such as voxel-based lesion-symptom mapping (VLSM) facilitate 
to test for signifi cant associations of brain lesions to clinical symptoms. 
In this study, somatosensory qualities in the upper limb of sub-acute 
stroke patients were tested. Using VLSM, we investigated the statistical 
association of lesion localization to somatosensory defi cit. Furthermore, 
structural connectivity of the signifi cant peak voxels was determined 
using diffusion tensor imaging data. In all tested qualities, distribution 
of voxels with signifi cant association to somatosensory defi cit showed 
involvement of the parietal white matter, the dorsal internal capsule, and 
the secondary somatosensory and insular cortex. Fiber tracking starting 
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from the peak voxels demonstrated that these brain regions are part of 
the ascending thalamocortical tract and connect the thalamus with insular 
and secondary somatosensory cortex. Here we provide evidence using 
VLSM, that stroke lesions affecting the thalamocortical tract might be 
highly associated to cause somatosensory defi cits. We endorse previous 
fi ndings about the contribution of the insula and parietal operculum to 
somatosensation. Future research should address the rehabilitative 
potential of somatosensory defi cits with respect to lesion localization.
Funding: This work was supported by the German Research Foundation 
(DFG) SFB 936 “Multi-site Communication in the Brain”, project C2, and by 
Scientifi c Research Flanders (FWO) in Belgium
Stroke survivors’ experiences of somatosensory impairment 
after stroke
Naoimh McMahon
  
Clinical Practice Research Unit, School of Health, University of Central 
Lancashire, Preston, UK
  
Somatosensory ability is commonly impaired after stroke. Despite growing 
recognition for the need to understand service users’ experiences and 
perspectives in health services provision, stroke survivors’ experiences 
of living with somatosensory impairment is under explored. This talk 
will present fi ndings from a qualitative study that aimed to explore these 
experiences. Five purposively selected community dwelling stroke survivors 
with somatosensory impairment were interviewed and data analysed using 
Interpretative Phenomenological Analysis. Emergent themes included 
making sense of somatosensory impairment, interplay of somatosensory 
impairment and motor control for executing tasks, and perseverance 
versus learned non-use. These themes will be discussed along with 
implications for practice and recommendations for future research.
Robot-assisted gait rehabilitation in neurological patients
14.30 - 16.00 Room 0.7
Neurological gait training: the infl uence of body weight support 
and robot assistance on the trunk
Eva Swinnen
32
Vrije Universiteit Brussel
Introduction: Robot-assisted gait rehabilitation has been reported to improve 
gait- and balance related outcome measures, but it has not been proven that 
its effect is superior to other gait rehabilitation methods. One of the questions 
in this context is whether body weight support (BWS) may restrict the trunk 
and pelvis movements during robot-assisted treadmill walking (RATW), 
consequently leading to insuffi cient training of the trunk balance.
Methods: Kinematic analyses (Polhemus LibertyTM [240 Hz]) of the trunk 
and pelvis movements were performed (1) during walking on a treadmill 
with different levels of BWS and (2) during RATW (Lokomat-system) with 
different levels of BWS and GF. Statistical analysis consisted of a repeated 
measures ANOVA with signifi cance level (α) at 5%.
Results: Globally, (1) as compared with walking without BWS, increasing 
percentages of BWS were accompanied by a signifi cant restriction in trunk 
and pelvis movements; and (2) during RATW complemented with the use 
of BWS, a decrease in trunk and pelvis kinematics was found as compared 
with treadmill walking without robot-assistance. 
Conclusions: These results have an infl uence on the training of trunk 
balance during gait rehabilitation and should be taken into account in 
developing gait rehabilitation robots and in gait rehabilitation itself. 
Development of a new haptic gait trainer (LOPES II); 
from basic science to admission in healthcare
Jaap Buurke
Roessingh Research and Development
The last decade, there is an increasing interest in the use of robotic gait 
trainers during the rehabilitation of spinal cord injured patients and 
patients who suffered from a stroke. These robotic gait trainers warrant 
the intensity of training, and reduce the physical demands on therapists. 
Despite these potential benefi ts robotic gait trainers have not yet 
demonstrated clear advantages over conventional gait training approaches. 
This might be due to the reduced active participation and limited freedom 
of movement. Devices, that allow more freedom of movement and increase 
active participation may optimize treatment outcome. 
Based on the identifi cation of user requirements by the stakeholders 
(patients, clinicians, technicians, neurorehabilitation scientists), the 
“Lower extremity Powered ExoSkeleton II (LOPES II)” was developed. 
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The LOPES II supports movements in all important directions around 
pelvis, hip and knee, allows variability in the execution of movements, 
and is equipped with AAN algorithms that provide just as much robotic 
assistance as the individual patient needs to improve selected key 
aspects of gait (e.g., stability in stance, foot clearance during swing, 
foot prepositioning for initial contact, step length, push-off). During the 
presentation the fi rst results of these added values will be presented.
Gait-Related Cortical Activity and Its Implications for Rehabilitation
Kristel Knaepen
Vrije Universiteit Brussel, Belgium
It is generally accepted that walking involves a complex interaction 
between supraspinal centers, central pattern generators and multi-
sensory peripheral sources. However, the exact neurophysiological 
mechanisms are still unclear and further research is necessary to advance 
neurological gait rehabilitation and to develop supporting technologies 
such as robotic assistive devices. Electroencephalography has the unique 
advantage of giving insight into ongoing brain activity during large body 
movements. In a set of experiments EEG was used to study gait-related 
cortical activity during treadmill walking (TW) and robot-assisted treadmill 
walking (RATW). The main fi ndings indicate the presence of gait-related 
cortical potentials in close temporal relation with the phases of the gait 
cycle over different electrocortical sources such as the sensorimotor 
and cingulate cortex during TW. Next to that, the mu (8–12 Hz) and beta 
(12-30 Hz) rhythms are suppressed in the primary sensory cortex during 
TW, indicating a larger involvement of the sensorimotor area during TW 
compared to RATW. These studies provide new insights into gait-related 
brain dynamics during walking and robot-assisted walking and can help 
shape the future of neurological gait rehabilitation.
Development of the ALTACRO system, a step forward to more 
natural gait dynamics
Carlos Rodriguez
Vrije Universiteit Brussel, Belgium
Carlos Rodriguez Guerrero, Branko Brackx, Victor Grosu, Ronald Van 
Ham, Michaël Van Damme, Laura De Rijcke, Bram Vanderborght and Dirk 
Lefeber
34
The aim of this paper is to introduce the paradigms and strategies 
used in the design of an Automated Locomotion Training using an 
Actuated Compliant Robotic Orthosis (ALTACRO). We have developed a 
novel gait rehabilitation robot with 11 actuated degrees of freedom to 
assists patients’ legs and pelvis to walk on a treadmill. Since current 
gait rehabilitation robots have not accomplished a clear improvement 
compared to conventional therapy, a need exists for devices with new 
characteristics that can enhance robot-assisted rehabilitation therapy. 
Gait training robots have evolved noticeable from pure position controlled 
devices to robots that allows a more natural gait pattern by rendering 
themselves transparent to the human and acting only when is needed. 
Systems that induce external dynamics and constraint natural feedback 
such as passive body weight support systems, may induce unnatural 
proprioceptive feedback which plays a big role on motor learning. 
ALTACRO (Figure 1) is an attempt to give a step forward towards the goal of 
investigate new rehabilitation paradigms by exploiting its novel design. We 
believe that fueatures like mechanically compliant acuation, active ankle 
assistance, a controllable threadmill and fully actuated pelvis platform 
without the need of a body weight support system will allow us to research 
novel control paradigms that may lead to a more natural, unhindered gait 
pattern while using the device, a more natural load distribution and the 
inclusion of more inmersive virtual rehabilitation scenarios.
Figure 1. The complete ALTACRO system consists of a dual belt treadmill, 
a rugged structure for support actuation of the pelvis and exoskeleton leg 
structures with compliant actuators for hip-, knee- and ankle fl exion/extension. 
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Cognitive rehabilitation: results of a Dutch comprehensive 
research program on outcome and factors predicting outcome
10.30 - 12.00 Room 0.2/0.3
Problem Solving Therapy during outpatient rehabilitation for stroke
Marieke M. Visser1,2; Majanka H. Heijenbrok-Kal 1,2; Adriaan van ‘t Spijker 3; 
Jan J.V. Busschbach3; Gerard M. Ribbers 1,2
1 Department of Rehabilitation Medicine, Erasmus University Medical 
Center, Rotterdam, the Netherlands
2 Rotterdam Neurorehabilitation Research (RoNeRes), Rijndam 
Rehabilitation Centre, Rotterdam, the Netherlands
3 Department of Psychiatry, Section Medical Psychology and Psychotherapy, 
Erasmus University Medical Center, Rotterdam, the Netherlands
Background: Stroke patients make less use of active problem-oriented coping 
strategies, and experience a lower health-related quality of life (HR-QoL).
Objective: To assess whether Problem Solving Therapy (PST) is an effective 
group intervention for improving coping strategy and HR-QoL in patients 
after stroke.
Methods: This pragmatic randomized controlled trial (RCT) investigates the 
effects of PST, measured directly after the intervention period (8 weeks). 
The intervention group received PST in addition to standard rehabilitation 
treatment. Data were analyzed using independent and paired sample t-tests. 
Results: Between the groups there were no statistically signifi cant 
differences. However, within the groups there were; the intervention 
group showed signifi cant improvements in coping strategy (decreased 
emotion-oriented coping (p=.040); increased distraction (p=.010)), problem 
solving skills (decreased avoidant style (p=.006)), HR-QoL (increased 
utility (p=.048)), and social participation (increased family role (p=.028) 
and autonomy outdoors (p=.013)). The control group showed signifi cant 
improvements in HR-QoL (increased VAS (p=.001)), depression score 
(p=.031), and social participation (increased family role (p=.011)).
Conclusion: On the short term, PST has no signifi cant psychosocial effects 
in stroke patients compared to standard rehabilitation. The upcoming long-
term results may reveal potential late effects of PST on coping strategies 
or problem solving skills in patients after stroke.
Focused symposia Friday 22 May 2015
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Effectiveness of a holistic neuropsychological rehabilitation 
programme
Meike Holleman1, Martie Vink1, Rinske Nijland1, Ben Schmand2,3
1 Reade, Centre for Rehabilitation and Rheumatology, Amsterdam, 
the Netherlands
2 Department of Medical Psychology, Academic Medical Centre at 
the University of Amsterdam, Amsterdam, the Netherlands 
3 Programmagroep Brein en Cognitie, Faculty of Social and Behavioural 
Sciences, University of Amsterdam, Amsterdam, the Netherlands
Objective: we examined the effects of a comprehensive neuropsychological 
rehabilitation programme (Intensive NeuroRehabilitation, INR) on the 
emotional and behavioural consequences of acquired brain injury (ABI). 
Design: we conducted a randomised, non-blinded, waiting-list controlled 
trial. During the waiting-list period no or minimal care was provided.
Participants: seventy-fi ve adult patients suffering from ABI (33 TBI, 14 
stroke, 10 tumor, 6 hypoxia, 12 other) were included, all of whom were 
admitted to the INR treatment programme. 
Outcome measures: main outcome measures were general psychological 
well-being (Symptom-Checklist-90), depression and anxiety (Beck 
Depression Inventory-II, Hospital Anxiety and Depression Scale, State-Trait 
Anxiety Inventory), and quality of life (Quality of Life in Brain Injury). 
Results: multivariate analysis of the main outcome measures showed 
large effect sizes for psychological well-being (partial η2 = 0.191, p < 
0.001), depression (0.168, p < 0.001), and anxiety (0.182, p < 0.001), and 
a moderate effect size for quality of life (0.130, p = 0.001). Changes on 
neuropsychological tests did not differ between the groups. 
Conclusions: The INR programme improved psychological well-being, 
depressive symptoms, anxiety, and quality of life. The program does not 
affect cognitive functioning.
Predictors of health-related quality of life and participation after 
brain injury rehabilitation: the role of neuropsychological factors
Boosman, H.1, Winkens, I.2, Van Heugten, C. M. 2,3, Rasquin, S. M. C. 4, Heijnen,
V. A. 5, Visser-Meily, J. M. A. 1
1 Brain Center Rudolf Magnus and Center of Excellence for Rehabilitation 
Medicine, University Medical Center Utrecht and De Hoogstraat 
Rehabilitation, Utrecht, the Netherlands.
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2 Maastricht University, Department of Psychiatry and Neuropsychology, 
School for Mental Health and Neuroscience, Maastricht, the Netherlands.
3 Maastricht University, Department of Neuropsychology and 
Psychopharmacology, Faculty of Psychology and Neuroscience, Maastricht, 
the Netherlands.
4 Adelante Centre of Expertise in Rehabilitation and Audiology, Hoensbroek, 
the Netherlands, and Maastricht University, Research School CAPHRI, 
Department of Rehabilitation Medicine, Maastricht, the Netherlands. 
5 De Hoogstraat Rehabilitation, Utrecht, the Netherlands.
Background: Few studies have examined the predictive value of 
multiple neuropsychological factors on health-related quality of life 
(HRQoL) and participation following inpatient acquired brain injury (ABI) 
rehabilitation. Therefore, the aims of this longitudinal study were (1) to 
assess associations between neuropsychological factors and HRQoL and 
participation three months after discharge from inpatient ABI rehabilitation; 
and (2) to determine the best neuropsychological predictor of HRQoL and 
participation after controlling for demographic and injury-related factors. 
Methods: Patients with ABI (n=100) were assessed within approximately 
two weeks of enrolment in inpatient rehabilitation. Predictor variables 
included demographic and injury-related characteristics and the following 
neuropsychological factors: active and passive coping (UCL), cognition 
(attention, executive functioning, verbal memory, learning potential), 
depressive symptoms (HADS-D), motivation (MOT-Q), extraversion and 
neuroticism (EPQ-RSS) and self-awareness (PCRS). 
Results: Approximately three months after discharge from inpatient 
rehabilitation, patients’ physical and psychosocial HRQoL (SS-QoL-12), 
and participation restrictions and satisfaction (USER-P) were assessed. 
Bivariate analyses revealed that passive coping, executive functioning, 
depressive symptoms, extraversion and neuroticism were signifi cantly 
associated with HRQoL and participation. These factors signifi cantly 
explained additional variance in physical (18.6%) and psychosocial 
(21.7%) HRQoL, participation restrictions (6.9%), and satisfaction with 
participation (21.8%) after controlling for demographic and injury-related 
factors. Across all four outcomes, passive coping was the only signifi cant 
neuropsychological predictor (beta=-.305 to -.464); a higher tendency 
towards passive coping was related to lower HRQoL and participation. 
Conclusion: This study shows that neuropsychological functioning, 
and in particular passive coping, plays a role in predicting HRQoL and 
participation after inpatient ABI rehabilitation
38
ReSET (Strategic Executive Training); Effectiveness of a cognitive 
rehabilitation program for executive dysfunctioning in patients 
with Parkinson’s Disease
T.T. Vlagsma 1*, O. Tucha 1, J. Koerts 1, H.T. Dijkstra 2, A.A. Duits 3, T. van Laar 4, 
J.M. Spikman 1,4
1 University of Groningen, Department of Clinical & Developmental 
Neuropsychology, Groningen, the Netherlands 
2 Medical Center Nij Smellinghe, Department of medical psychology, 
Drachten, the Netherlands
3 Maastricht University Medical Center, Department of Psychiatry and 
Psychology, Maastricht, the Netherlands
4University Medical Center Groningen, Department of Neurology, 
Groningen, the Netherlands
Objective: Impairments in executive functions (EF) are predominant in 
Parkinson’s Disease (PD). However, neuropsychological rehabilitation 
programs are not routinely offered to PD patients. Spikman et al. (2010) 
have showed that in ABI patients strategic executive training leads to more 
improvement in daily life executive functioning than computer training. 
Therefore, we studied whether strategic executive training (ReSET) is also 
effective in PD patients. 
Participants and Methods: PD patients were randomized into two 
groups: ReSET (n=23) or computer training Cogniplus (n=20). All patients 
set 3 individual executive goals. Neuropsychological assessment was 
administered at baseline, 1-2 weeks and 3-5 months post treatment. 
Primary outcome measure: DEX questionnaire. Secondary outcome 
measures: goal improvement, PDQ-39 and BADS. 
Results: Patients in both conditions showed improvement on the DEX 
questionnaire and executive goals 1-2 weeks post treatment. However, the
ReSET group showed more improvement. In both groups no differences 
were found between baseline and post treatment on the PDQ-39 and BADS. 
Conclusions: Cognitive rehabilitation of executive dysfunctions seems to be 
benefi cial for PD patients, with some indications that strategy training is more 
effective than computer training. Future analyses are focusing on studying 
long term effects and answering the question which specifi c group of PD 
patients benefi t most from cognitive rehabilitation of executive dysfunctions. 
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Effects and predictors of errorless Learning in Goal Management 
Training after acquired brain-injury
Bertens, Dirk,1 Fasotti, Luciano,1,2 Boelen, Daniëlle H.,2,3, Kessels, Roy P.C.1,3
1 Radboud University, Donders Institute for Brain, Cognition and Behaviour, 
Nijmegen, the Netherlands
2 Rehabilitation Medical Centre Groot Klimmendaal, Arnhem, the 
Netherlands
3 Radboud University Medical Center, Department of Medical Psychology, 
Nijmegen, the Netherlands
Background and aims: Patients with acquired brain-injury often experience
executive defi cits. Goal Management Training (GMT) deals with these 
problems and is traditionally administered in a trial-and-error way, in 
which patients are allowed to make errors during the learning stage. 
Using an RCT we examined whether brain-injured patients with planning 
problems learn everyday tasks more effectively when they are given 
errorless GMT compared to conventional GMT.
Method: Sixty-seven patients with executive impairments due to acquired 
brain injury were randomly allocated to an experimental errorless GMT or 
conventional GMT in which two individually selected everyday tasks were 
trained. Task performance and goal attainment were measured before and 
after training. In addition, potential outcome moderators and mediators 
were examined.
Results: Errorless GMT improved everyday task performance signifi cantly 
more than conventional GMT (adjusted difference 15.43, p=.006). Age was 
identifi ed as a moderator for conventional GMT and IQ as a moderator 
for errorless GMT. Executive function mediated performance across the 
treatment arms.
Conclusion: A combination of errorless learning and GMT is effective in
patients with executive defi cits, especially in patients with higher estimated 
IQs. Older patients responded better to conventional GMT. These fi ndings are 
highly relevant for the implementation of errorless GMT in clinical practice
40
Motor & Cognitive Rehabilitation in MS
10.30 - 12.00 - Room 0.6
Peter Feys, Francesco Patti, Ulrik Dalgas, Ilse Lamers
The seminar will provide state-of-the-art information on evidence-based 
rehabilitation for physical and cognitive function in Multiple Sclerosis with 
four presentations. The fi rst two presentations will discuss the effects 
of physical interventions. The evidence on exercise and physical activity 
will be reviewed by Ulrik Dalgas, within a multi-dimensional assessment 
framework also taking into account impact on non-motor domains as 
fatigue, depression and quality of life. Evidence-based recommendations 
for assessment and rehabilitation of upper limb function will be provided 
by Ilse Lamers based on systematic reviews and experimental work. 
Francesco Patti will review the evidence on cognitive rehabilitation in MS 
taking into account the neural correlates of cognitive (dys)function. Peter 
Feys will integrate cognitive and motor function within the framework of 
assessing cognitive-motor interference applying dual tasking methodology, 
and dual task training.
Uncovering the neurological mechanisms behind upper limb 
functional recovery after stroke: EXPLICIT-stroke & 4D-EEG
10.30 - 12.00 Room 0.7
G. Kwakkel, C. Winters, T. Solis-Escalante, E. Rotgans
The focused symposium will start by addressing early prognosis of 
functional outcome of the upper limb after stroke. The proportional 
amount of time-dependent (spontaneous) neurological recovery seen in 
different modalities, such as motor and visuospatial neglect after stroke, 
will be discussed. In addition, a prognostic model for recovery of upper 
limb capacity will be presented. 
Secondly, key fi ndings from the EXPLICIT-stroke program will be 
presented and the time-dependent mechanisms that drive restitution 
and substitution of upper limb recovery post stroke will be discussed. 
Additionally, focus will be on a proposed phenomenological model for 
understanding skill reacquisition after stroke. 
Thirdly, a novel methodology for relating motor behavior to brain activation 
patterns based on system identifi cation and electrophysiological brain 
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imaging (EEG) will be discussed as part of the 4D-EEG project. Finally, 
the practical implementation of the 4D-EEG methodology in a longitudinal 
study with repeated measurements in the fi rst 6 months post stroke will 
be presented. 
Excercise and cognitive behavioural therapy in neuromuscular 
diseases: results from the FACTS-2-NMD programme
13.30 - 15.00 Room 0.1
Chronic fatigue can be alleviated in patients with FSHD
N.Voet1, G. Blijenberg2, J. Hendriks3, I. de Groot1, G. Padberg4, B. van 
Engelen4, A. Geurts1
1 Department of Rehabilitation, Radboud University Medical Center, 
Nijmegen, the Netherlands.
2 Expert Center for Chronic Fatigue, Radboud University Medical Center, 
Nijmegen, the Netherlands.
3 Department for Health Evidence, Radboud University Medical Center, 
Nijmegen, the Netherlands.
4 Department of Neurology, Radboud University Medical Center, Nijmegen, 
the Netherlands.
Background: We previously reported that 61% of the patients with 
facioscapulohumeral dystrophy (FSHD) are severely fatigued and that 
loss of muscle strength, physical inactivity, sleep disturbances and pain 
contribute to chronic fatigue. 
Main objective: To study the effects of aerobic exercise training (AET) and 
cognitive behaviour therapy (CBT) on chronic fatigue in patients with FSHD, 
as assessed with the subscale fatigue of the Checklist Individual Strength 
(CIS-fatigue). 
Methods: a multi-centre, assessor-blinded, randomised controlled trial 
(RCT) was conducted, including 57 FSHD patients with severe chronic 
fatigue (CIS-fatigue ≥ 35) who were randomly allocated to either (1) 
AET, (2) CBT, or (3) a waiting list, usual care (UC) group. Outcomes were 
assessed at baseline, immediately post intervention (after 16 weeks) and 
after 12 weeks follow-up. After a 28-weeks waiting period the patients in 
the UC group were randomised to either AET or CBT.
Results: Both interventions were well tolerated. Both intervention groups 
showed a signifi cant difference in fatigue score compared to UC: -9·1 for 
42
AET (95%CI -12·4 to -5·8) and -13·3 for CBT (95%CI -16·5 to -10·2). These 
positive effects were maintained after 12 weeks of follow-up: -8·2 for AET 
(95%CI -12·4 to -5·8) and -10·2 for CBT (95%CI -16·5 to -10·1).
Conclusion: This is the fi rst RCT indicating that chronic fatigue can be 
ameliorated in patients with an inherited muscular dystrophy. 
Sources of funding: The Prinses Beatrix Spierfonds (PBS), the Netherlands 
Organisation for Health Research and Development (ID: ZonMW 89000003) 
and the FSHD Global Research Foundation. 
Confl icts of interest: none
Exercise therapy and cognitive behavioral therapy are both not 
effective in reducing fatigue in post-polio syndrome: results of an RCT 
Fieke S. Koopman MD1, Eric L. Voorn MSc1, Anita Beelen PhD1, Gijs 
Bleijenberg PhD2, Marianne de Visser MD PhD3,Merel A. Brehm PhD1, 
Frans Nollet MD PhD1
1 Department of Rehabilitation, Academic Medical Center, University of 
Amsterdam, Amsterdam, the Netherlands
2 Expert Centre for Chronic Fatigue, Radboud University Medical Centre, 
Nijmegen, the Netherlands
3 Department of Neurology, Academic Medical Centre, University of 
Amsterdam, Amsterdam, the Netherlands
Introduction: People with post-polio syndrome (PPS) commonly 
experience severe fatigue that persists over time and negatively impacts 
functioning and health-related quality of life (HRQoL). This study aimed to 
determine the effi cacy of exercise therapy (ET) and cognitive behavioral 
therapy (CBT) on reducing fatigue and improving activities and HRQoL in 
patients with PPS.
Methods: We conducted a multicenter, single-blinded, randomized 
controlled trial. Over four months, severely fatigued patients with PPS 
received ET, CBT, or usual care (UC). ET aimed at improving physical 
capacity, consisted of home-based aerobic training and supervised group 
training. CBT was aimed at changing perpetuating factors for fatigue. The 
primary endpoint (fatigue) was assessed using the Checklist Individual 
Strength (CIS20-F). Secondary endpoints included activities and HRQoL. 
Endpoints were measured at baseline and at 4, 7, and 10 months.
Results: Sixty-eight patients were randomized. Following treatment, 
no differences were observed between the intervention groups and UC 
group for fatigue (mean differences in CIS20-F score: 1.47, 95%CI -2.84 to 
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5.79 for ET versus UC; and 1.87, 95%CI -2.24 to 5.98 for CBT versus UC), 
activities, or HRQoL. 
Conclusions: Our results demonstrate that neither ET nor CBT were 
superior to UC in reducing fatigue in severely fatigued PPS patients. 
Self-reported Participation Restrictions in Ambulatory ALS 
Patients: the Role of Physical Functioning and Personal Factors 
Annerieke C. van Groenestijn, MD, MSc1, Carin D. Schröder, PhD1, Esther 
T. Kruitwagen- van Reenen MD, MSc1, Leonard H. van den Berg, MD, PhD2, 
Johanna M. A. Visser-Meily, MD, PhD1
1 Rudolph Magnus Institute of Neuroscience and Centre of Excellence 
for Rehabilitation Medicine, University Medical Centre Utrecht and 
Rehabilitation Centre De Hoogstraat, Utrecht, the Netherlands; 2 
Department of Neurology, Rudolf Magnus Institute of Neuroscience, 
University Medical Centre Utrecht, Utrecht, the Netherlands
Objective: To describe the level of participation restrictions and to examine 
the determinants of participation restrictions. 
Methods: Cross-sectional study in which 67 ambulatory patients 
diagnosed with ALS were assessed in the early phase of the disease (time 
since onset: 1.1 years). Self-reported participation restrictions: the SIPSOC.
Determinants: physical functioning: disease severity (ALSFRS-R); lung 
capacity (FVC%); fatigue severity (CIS-fatigue); Hand grip strength (hand-
held dynamometer); Mobility (TUG); and personal factors: age, gender, 
anxiety (HADS-A), depression (HADS-D); illness cognitions (ICQ); coping 
(CISS:SSC); dissatisfaction with social support (SSL-D). Correlation and 
regression analyses were performed.
Results: All ALS patients (median ALSFRS-R scores 43.0, mean age 59.5) 
reported participation restrictions (most ‘not doing heavy work’ 71%; least 
‘not going out to visit people: 2%). Physical functioning (lower score of the 
ALSFRS-R; slower TUG) explained most of the participation restrictions 
(56.1%); personal factors (higher score on the ICQ-subscale helplessness) 
explained 6.6% of the variance (F change=4.60, p=.014).
Conclusions: During rehabilitation in the early phase of ambulatory ALS 
patients, it is already worthwhile to assess participation restrictions. Physical 
functioning and illness cognition play a role in explaining participation 
restrictions. Further research is needed to evaluate the role of other 
psychological factors and to monitor participation restrictions over time. 
44
Patients’ experiences with Cognitive Behavioural Therapy and 
Exercise Therapy
Minne Bakker¹, Karen Schipper¹, Frans Nollet², Tineke Abma¹
¹ Department of Medical Humanities, EMGO+ Institute, VU Medical Centre 
(VUmc), Amsterdam, the Netherlands
² Department of Rehabilitation, Academic Medical Centre Amsterdam, 
the Netherlands
Background: Recently, the effectiveness of Exercise Therapy (ET) and 
Cognitive Behavioural Therapy (CBT) for neuromuscular diseases (NMDs) 
has been evaluated in a randomized controlled trial. The RCT was aimed at 
reducing fatigue and improving the functioning of patients with NMDs. The 
quantitative study showed mixed effects. A qualitative study was executed 
to evaluate patients experiences with both interventions.
Methods: Qualitative data were collected through semi-structured 
interviews with 53 patients. The data were audio taped, transcribed and 
analysed thematically.
Results: The majority of the patients participated for external motivation 
reasons (scientifi c progression). Beforehand, patients had reservations 
about the CBT. Patients had greater expectations about the ET. Afterwards, 
the ET was experienced as a very harsh and intense therapy and one 
which was often diffi cult to integrate into their daily routines. The CBT was 
generally experienced as positive. In none of the interventions patients 
reported a large reduction of the perceived fatigue. However, patients did 
often experience more acceptance of their disabilities and felt they were 
better able to cope with their physical situation.
Conclusion: Patients did experience some effects of both the CBT and the 
ET. However, the experienced effects on fatigue were limited. Experienced 
effects in terms of increased acceptance and coping strategies indicate 
that patients might value different outcomes than those preordained in 
the trail. Patients stressed the importance of interventions ‘’fi tting’’ their 
life-world. Further research should focus on less intense physical training 
programs or on the combination of behavioural and physical training.
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Restore4stroke: results of a Dutch comprehensive research 
programme on emotional and personal factors determining 
the quality of life of stroke patients and their partners
13.30 - 15.00 Room 0.2/0.3
Trajectories of health-related quality of life after stroke: 
results from a 1-year prospective cohort study 
ML van Mierlo1, CM van Heugten2,3, MWM Post1,4, T Hoekstra5,6, JMA Visser-Meily1
¹ Brain Center Rudolf Magnus and Center of Excellence for Rehabilitation 
Medicine, University Medical Center Utrecht and De Hoogstraat 
Rehabilitation, Utrecht, the Netherlands
² Maastricht University, Department of Psychiatry and Neuropsychology. 
School for Mental Health and Neuroscience, Maastricht, the Netherlands
³ Maastricht University, Department of Neuropsychology and 
Psychopharmacology, Maastricht, the Netherlands
4 Department of Rehabilitation Medicine, Center for Rehabilitation, University of 
Groningen, University Medical Center Groningen, Groningen, the Netherlands
5 Vrije University, Faculty of Earth and Life Sciences, Department of 
Health Sciences and the EMGO Institute for Health and Care Research, 
Amsterdam, the Netherlands
6 Vrije University Medical Center, Department of Epidemiology and 
Biostatistics, Amsterdam, the Netherlands
Purpose: The aims of this study were to identify trajectories of physical 
and psychosocial health-related quality of life (HRQoL) from two months to 
one year post stroke and to determine predictors of trajectory membership. 
Methods: Multicenter prospective cohort study in which 351 patients 
were followed up at two, six, and twelve months post stroke. Physical and 
psychosocial HRQoL were measured with the Short Stroke Specifi c Quality 
of Life Scale. Using latent class growth mixture modelling, trajectories of 
physical and psychosocial HRQoL were determined. Multinomial regression 
analyses were performed to predict trajectory membership. Potential 
predictors were demographic, stroke-related, and psychological factors. 
Results: Four trajectories were identifi ed for both physical and 
psychosocial HRQoL: high, low, recovery and decline of HRQoL. Comparing 
the low and recovery physical and psychosocial HRQoL trajectories, the 
patient groups with low HRQoL were more likely to have higher scores 
for neuroticism. For the decline compared with the high trajectories the 
following predictors were found for physical HRQoL: being discharged to a 
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rehabilitation setting, less acceptance and more neuroticism, pessimism, 
helplessness, and passive coping. For psychosocial HRQoL these 
predictors were: being discharged to a rehabilitation setting, less self-
effi cacy and proactive coping, and more helplessness, and passive coping
Conclusions: The present study identifi ed four distinct trajectories of physical 
and psychosocial HRQoL. The fi ndings indicate that psychological factors 
are the most important factors in identifying patients at risk of unfavourable 
HRQoL trajectories. Using these predictors will help to identify vulnerable 
patients and to guide rehabilitation in the early stages post stroke. 
The Restore4Stroke Self-Management intervention study: 
A randomized controlled trial in stroke patients and partners
NS Tielemans1, JMA Visser Meily2, VPM Schepers2, CM van Heugten1,3
1 School for Mental Health and Neuroscience, Department of Psychiatry 
and Neuropsychology, Faculty of Health, Medicine and Life Sciences, 
Maastricht University, Maastricht, the Netherlands
2 Brain Center Rudolf Magnus and Center of Excellence for Rehabilitation 
Medicine, University Medical Center Utrecht and De Hoogstraat 
Rehabilitation, Utrecht, the Netherlands
3 Department of Neuropsychology and Psychopharmacology, Faculty of 
Psychology and Neurosciences, Maastricht University, Maastricht, the 
Netherlands
Aim: Examining the effectiveness of a 10-week group-based, stroke-
specifi c self-management intervention aimed at proactive coping 
compared to a 10-week group-based, stroke-specifi c education 
intervention in stroke patients and partners.
Methods: Patients had a stroke ≥6 weeks ago, and experienced 
participation problems indicated by ≥2 items of the Utrecht Scale for 
Evaluation of Rehabilitation Participation restriction subscale. After 
baseline measurement, participants were randomly assigned to one of 
both interventions. Additional measurements were performed directly 
after the intervention, and at three and nine months follow-up. Primary 
outcomes were proactive coping and participation restriction in patients 
and partners. Data were analyzed with linear mixed modelling.
Results: Participants were 113 patients (mean age 57.0 years (SD 9.0); 
mean of 18.8 months after stroke (SD 28.4)), and 57 partners (mean age 
59.2 years (SD 8.3)). No differences were found between the conditions in 
proactive coping and participation restriction levels in both patients and 
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partners. Benefi cial trends were seen regarding patients’ participation 
restrictions at nine months follow-up, and partners’ self-effi cacy at three 
months follow-up, favoring the self-management intervention. 
Conclusion: Our self-management intervention was not superior to the education
intervention. Therefore it should not be implemented in its current form.
Effectiveness of augmented cognitive behavioural therapy 
for post-stroke depression with or without anxiety: 
the Restore4stroke depression trial
Joyce Kootker1, Sascha Rasquin 2,3, Caroline van Heugten4,5, Luciano 
Fasotti6,7, Alexander Geurts¹
1 Radboud Institute for Health Sciences; Department of Rehabilitation, 
Radboud University Medical Centre; Nijmegen, the Netherlands
2 Adelante Rehabilitation Foundation Limburg; Hoensbroek, the Netherlands
3 Maastricht University Medical Centre, CAPHRI, Department of 
Rehabilitation Medicine; Maastricht, the Netherlands
4 School for Mental Health and Neuroscience, Department of Psychiatry 
and Neuropsychology, Faculty of Health, Medicine and Life Sciences; 
Maastricht, the Netherlands
5 Department of Neuropsychology and Psychopharmacology, Faculty of 
Psychology and Neuroscience; Maastricht University; Maastricht, the 
Netherlands
6 Donders Institute for Brain, Cognition and Behaviour; Radboud University, 
Nijmegen, the Netherlands
7 Rehabilitation Medical Centre Groot Klimmendaal; Arnhem, the Netherlands.
Aim: Currently there is no evidence-based psychological treatment for 
Post-Stroke Depression with or without Anxiety (PSDA).We conducted a 
randomized controlled trial to evaluate the effectiveness of augmented, 
activation-based and individually-tailored Cognitive Behavioural Therapy 
(CBT) for post-stroke depression and anxiety. Our intervention was 
based on the principles of recognizing, registering, and altering negative 
thoughts and cognitions so that mood and emotional symptoms would 
be improved. CBT was augmented with direct in-vivo activation offered by 
occupational or movement therapists.
Methods: A multi-centre, assessor-blinded, randomized controlled trial 
was conducted. Stroke patients who were eligible (>3 months post stroke; 
Hospital Anxiety and Depression Scale-Depression>7) were randomly 
allocated to either the augmented CBT intervention (n=30) or a control 
intervention (computerized cognitive training Cogniplus) (n=31). Outcome 
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measurements were performed at baseline, directly post treatment and 
at 4 and 8 months follow-up. Primary outcome measure was the HADS; 
secondary outcomes participation and quality of life. 
Results: Mixed model analyses showed no signifi cant differences between 
the groups on any of the outcome measures. There was, however, a 
signifi cant time effect for both treatments. 
Conclusions: Augmented CBT was not superior to Cogniplus for reducing 
post-stroke depression. Given the positive effects of both interventions 
on depression, future studies should further investigate the effective 
treatment elements. 
The Restore4stroke economic evaluation study
Mitchel van Eeden1, Caroline van Heugten2,3, Ghislaine van Mastrigt1, Silvia 
Evers1
1 CAPHRI, Research School for Public Health and Primary Care, 
Department of Health Services Research, Faculty of Health, Medicine and 
Life Sciences; Maastricht University, the Netherlands
2 MHeNS, School for Mental Health & Neuroscience; Department of 
Psychiatry & Neuropsychology, Faculty of Health, Medicine & Life Sciences 
Maastricht University, the Netherlands
 3 Department of Neuropsychology & Psychopharmacology, Faculty of 
Psychology & Neuroscience; Maastricht University, the Netherlands
Background: Stroke creates considerable social and economic burden 
to individuals and society. The decentralized Dutch healthcare system, 
more patients being directly admitted to the stroke unit, early discharge 
and start of rehabilitation strengthen the need for new evidence 
regarding post-stroke costs and cost-effectiveness of new stroke-specifi c 
interventions. 
Methods: €-Restore4stroke focusses primarily on the estimation of one-
year post-stroke societal costs and quality of life (QoL) through a multi-
centre, prospective, bottom-up burden of disease (BoD) study, the cost-
effectiveness of an augmented cognitive behavioural therapy intervention 
(augmented CBT) and the cost-effectiveness of a stroke-specifi c self-
management intervention (SMI). 
Results: Total societal costs one-year post-stroke were €29,484 of which 74% 
engendered in the fi rst six months. QoL remained stable over time and costs 
and QoL showed a weak correlation (r=-0.29). Both interventions proved 
not to be a cost-effective alternative compared to the control interventions. 
Focused symposia Friday 22 May 2015
C
on
gr
es
s 
on
 N
eu
ro
R
eh
ab
ili
ta
tio
n 
an
d 
N
eu
ra
l R
ep
ai
r 
20
15
 | 
M
aa
st
ri
ch
t
49
SMI showed potential of being cost-effective on one outcome measure.
Conclusion: Post-stroke costs were lower than expected, yet still 
considerable. Both interventions were not cost-effective compared to the 
control interventions, but did show potential in terms of less total costs for 
the augmented CBT group compared to the control group and the potential 
cost-effectiveness of proactive coping (SMI).
Motor learning in different populations within neurorehabilitation: 
bridging the gap between research and practice
13.30 - 15.00 Room 0.7
An international perspective on motor learning 
Melanie Kleynen1,2,3 (speaker), Susy M Braun1,3, Sascha M Rasquin3,4, Rich 
SW Masters5,6, Anna J Beurskens1,3
1 Research Centre for Autonomy and Participation of people with a chronic 
illness, Zuyd University of Applied Sciences, Faculty of Health, Heerlen, 
the Netherlands 
2 Adelante Rehabilitation Centre, Department of Brain Injury, Hoensbroek, 
the Netherlands
3 CAPHRI, School for Public Health and Primary Care, Faculty of Health, 
Medicine and Life Sciences, Maastricht University, Maastricht, the Netherlands
4 Adelante Centre of Expertise in Rehabilitation and Audiology, 
Hoensbroek, the Netherlands
5 Institute of Human Performance, University of Hong Kong, Hong Kong, China
6 Department of Sport and Leisure Studies, University of Waikato, New 
Zealand
Background: Facilitating motor learning in neurological rehabilitation is 
complex, especially in people with cognitive impairments. The aim of this 
study was to develop defi nitions and taxonomy of terms related to motor 
learning and to summarize knowledge and experiences from different 
fi elds of motor learning for the use in therapy.
Method: A Delphi technique was applied in 55 international experts. Three 
major topics were addressed: 1) Defi nitions, descriptions and taxonomy 2) 
Facilitation of motor learning 3) Choices within motor learning. In addition, 
experienced therapist were videotaped during therapy sessions and interviewed 
regarding their choices during motor learning (think-aloud technique). 
Results: Consensus on defi nitions of implicit and explicit motor learning and 
descriptions of the best-known motor learning strategies (e.g., errorless 
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learning) was achieved. Less consensus was found on how to apply these 
strategies. Three variables infl uencing choices were consistently reported: 
abilities of the learner, type of task and phase of motor learning. The 
interviewed therapists used a great variety of strategies and reported 
additional factors infl uencing their choices (e.g. safety).
Conclusion: In this study the available knowledge and experiences was 
structured and translated for use in practice. Results are currently tested 
in applied studies.
Concise Arm and hand Rehabilitation Approach in Stroke 
(CARAS): A practical and evidence-based framework for clinical 
rehabilitation management 
Johan A. Franck1,2,3 (speaker), Jos H.G. Halfens1, Rob J.E.M. Smeets2,3, 
Henk A.M. Seelen2, 3
1 Adelante Rehabilitation Centre, Department of Brain Injury Rehabilitation, 
Hoensbroek, the Netherlands
2 Adelante Centre of Expertise in Rehabilitation and Audiology, 
Hoensbroek, the Netherlands
3 Department of rehabilitation medicine, Research School Caphri, 
Maastricht University, Maastricht, the Netherlands
Background: The volume of information on new treatment techniques 
supporting the restoration of arm-hand function (AHF) and arm-hand skill 
performance (ASHP) in stroke survivors overwhelms therapists in clinical 
practice when having to choose the appropriate therapy.The Concise Arm and 
hand Rehabilitation Approach in Stroke (CARAS) is designed for paramedical 
staff to structure and implement training of AHF and AHSP in stroke survivors.
Methods: CARAS is based on four constructs: a) stratifi cation according 
to the severity of arm–hand impairment (using the Utrechtse-Arm-Test 
(UAT), b) the individual’s rehabilitation goals, c) principles of self-effi cacy, 
d) possibilities to systematically incorporate new technology and evidence-
based training elements swiftly.
Results: The framework encompasses 3 programs aimed at treating either 
the severely (UAT 0-1), moderately (UAT 2-3) or mildly (UAT 4-7) impaired 
arm-hand. Program themes are: ‘taking care of the limb and prevention of 
complications’ (program-1), ‘task-oriented gross motor grip performance’ 
(program-2) and ‘functional AHSP training’ (program-3). Training 
modularity facilitates rapid interchange/adaptation of sub-elements.
Implications for practice: CARAS is transparent and clinically manageable, 
Focused symposia Friday 22 May 2015
C
on
gr
es
s 
on
 N
eu
ro
R
eh
ab
ili
ta
tio
n 
an
d 
N
eu
ra
l R
ep
ai
r 
20
15
 | 
M
aa
st
ri
ch
t
51
stratifi ed for level of arm-hand and easily adaptable in response to 
innovations. Future research will focus on evaluating the outcomes of 
CARAS and the implementation in additional centres.
Motor learning in children with Cerebral Palsy
E. Rameckers 1 (speaker), Y. Janssen-Potten1,On behalf of the upper limb 
team Adelante
1 Adelante Centre of Expertise in Rehabilitation and Audiology, 
Hoensbroek, the Netherlands
Background: Bimanual Intensive Movement Therapy (BIMT) and Constraint 
Induced Movement Therapy (CIMT) and hybrid CIMT have shown to be the 
best effective motor learning approaches related to arm hand skills in 
children with Cerebral Palsy (CP). The clinical approach of BIMT and CIMT 
is strongly related to age of the children. In Adelante Rehabilitation Centre 
we focus on BIMT camp modalities for adolescents with unilateral CP.
Methods: Pre post design in clinical rehabilitation setting during nine 
years. We used hybrid CIMT during the fi rst seven years and the last 
two years we used the BIMT approach. Baseline, and two follow up 
measurements (directly after and eight month after the camp) are 
performed. Primary outcome measure are focused on activity level of the 
ICF-CY. Goal attainment Scaling (GAS), Jebsen Taylor Test and Observation 
Score of Activity Scales (OSAS). 
Results: Signifi cant and clinical relevant improvements were shown on 
goal related outcome and activity related outcome measure directly and 
eight months after the camp.
Implications for practice: BIMT as a camp modality for adolescents 
are feasible and effective for adolescents with CP in the paediatric 
rehabilitation setting.
Analogy learning of walking in people with Parkinson’s Disease 
Li-Juan Jie1,2 (speaker), Mark Wilson2, Victoria Goodwin3
1Department of Sport and Health Sciences, University of Exeter, Exeter, UK
2Research Centre Autonomy and Participation of People with a Chronic Illness, 
Faculty of Health, Zuyd University of Applied Sciences, Heerlen, Netherlands
3Medical School, University of Exeter, Exeter, UK
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Background: Analogy learning, a form of implicit motor learning, that 
combines all explicit rules of a to-be-learned motor skill in one simple 
metaphor. This proof-of-concept study examined the feasibility and 
effectiveness of analogy learning targeted at walking performance. 
Methods: Twelve individuals with Parkinson’s practiced an analogy 
instruction; “following footprints in the sand”. Walking performance in 
single- and dual- task conditions were examined before and after the 
analogy intervention and again at 4-weeks. Kinematic variables were 
collected using a CODA motion analysis system. An evaluation form, to 
examine the feasibility of the intervention, was completed at 4-weeks. 
Results: Results in the single task condition demonstrated statistically and 
clinically relevant improvements in velocity and for stride length clinically 
relevant improvements were obtained. Dual task performance improved 
by 10% compared to baseline, supporting the relatively implicit nature of 
the analogy. Participants reported that the analogy was simple to use and 
became easier over time. 
Discussion: Results demonstrated that analogy learning is a feasible and 
potentially implicit (i.e. reduced working memory demands) intervention to 
facilitate walking performance in people with Parkinson’s. The study has 
implications for the delivery of therapy instruction in Parkinson’s.
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Balance and gait in stroke 
Postural disorders after stroke
D. Pérennou
Hopital Universitaire de Grenoble, France
Postural disorders represent one of the most frequent disabilities 
after stroke and are a challenge for rehabilitation because of their 
consequences on autonomy and risk of falling. We present some 
landmarks refl ecting the frequency and severity of postural disorders after 
a stroke, discuss the mechanisms underlying these postural disorders, 
analyse relevant assessments and provide an overview of rehabilitation 
interventions and programs to improve balance and enhance recovery. 
One of our primary goal is to try disentangling the relationship between 
problems in body orientation with respect to verticality, problems in 
body stabilisation, and the unequal distribution of weight on the lower 
limbs. This new insight of postural disorders after stroke might lead to a 
comprehensive clinical assessment of each domain of the postural control 
affected by the stroke and guide rehabilitation strategies.
Cortical responses evoked by noisy support surface perturbations 
during normal standing after stroke
Venkata Naga Pradeep Ambati1, Troy Rand2, Jessica Fujan-Hansen1, P Fayad1, 
Mukul Mukherjee1
1 University of Nebraska at Omaha, Omaha, United States of America
2 United States of America
Introduction: The purpose of this research was to determine the 
neurovascular adaptability of the cortical system to support surface 
translations that were structured with different types of noise and to 
determine how such adaptability was affected by stroke.
Methods: In this ongoing study stroke survivors and healthy adult 
participants stood on a force platform that was translated in the 
anteroposterior direction in different patterns (brown noise, pink noise, 
white noise and sinusoidal wave). They also performed a normal standing 
trial where the platform did not move. Neurovascular changes were 
recorded with the ETG-4000 fNIRS system (Hitachi Medical Corporation, 
Tokyo, Japan). Sample Entropy of the oxy-hemoglobin time series was 
used to determine the complexity of the cortical response evoked by the 
support surface translations.
Themes Thursday 21 May 2015
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Results: Signifi cant condition (5 levels), group effects (Stroke and Healthy) 
and interaction effects were determined over the precentral gyrus 
(p<0.01) and postcentral gyrus (p<0.05). Signifi cant group differences 
were determined for the sinusoidal wave condition (p<0.05) with 
borderline effects for the pink noise condition (p=0.058).
Conclusions: Stroke survivors showed reduced neurovascular 
complexity when compared to the healthy in response to support surface 
perturbations of varying temporal structure. This demonstrates that 
defi ciencies in postural adaptability to environmental perturbations after 
a cerebrovascular damage may arise from a lack of adaptability of the 
perception-action centers of the brain.
Effects of implantable peroneal nerve stimulation on energy 
expenditure, gait quality, participation and user satisfaction in 
patients with post-stroke drop foot using an ankle-foot orthosis
Frank Berenpas1, Sven Schiemanck2, Anita Beelen2, Munckhof van den 
Pepijn2, Joost de Vries2, Roos van Swigchem3, Frans Nollet2, Alexander Geurts1
1 Radboud University Nijmegen Medical Centre, Nijmegen, the Netherlands
2 Academic Medical Center Amsterdam, Amsterdam, the Netherlands
3 Amsterdam University of Applied Sciences, Amsterdam, the Netherlands
Post-stroke drop foot is commonly treated with an ankle-foot orthosis however 
normal ankle function is often hampered using these devices. Functional 
electrical stimulation does not hamper ankle mobility and therefore might be 
a suitable alternative treatment for drop foot. The aim of this study was to 
investigate the surplus value of an implantable functional electrical stimulation 
(FES) system of the common peroneal nerve (ActiGait®) for various aspects of 
gait in chronic stroke patients with a drop foot typically using an ankle-foot 
orthosis or no device (CONV). Eleven community-dwelling patients participated. 
Normalised net energy expenditure during a 6-minute walk test, gait quality 
(kinematic, kinetic, and spatiotemporal characteristics) during a 10-meter 
comfortable walk test, participation (physical activity and stroke impact), and 
user satisfaction were tested before implantation and at various moments 
after FES-system activation up to 26 weeks. Walking with FES yielded increased 
paretic maximum ankle plantarfl exion (FES: -0.51; CONV: -4.66°, p<0.05), 
higher paretic peak ankle power (FES: 1.52; CONV: 1.07W/kg, p<0.05), and 
better step length symmetry (asymmetry FES: 13.70; CONV: 20.03%, p<0.01). 
User satisfaction was higher for FES, but was unrelated to objective 
improvement. Energy expenditure and participation did not change. 
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Implantable FES improved the use of residual ankle plantarfl exion motion 
and power of the paretic leg compared to a conventional device, resulting in 
better step length symmetry, but not in decreased energy expenditure or 
improved participation. User satisfaction was highest with FES, but it was not 
directly related to gait improvement.
Clinical trials
Systematic reviews in stroke rehabilitation: 
what can we learn for clinical practice?
Jan Mehrholz
Klinik Bavaria Kreischa, Kreischa, Germany
This talk describes the concept of pooling clinical trials in Cochrane 
reviews in the fi eld of stroke rehabilitation. Cochrane reviews provide a 
reliable source that summarizes clinical trials as the best evidence on the 
effects of particular interventions in stroke rehabilitation. The results of 
Cochrane systematic reviews therefore have important implications for 
patients, carers, practitioners, educators, managers and policy-makers 
with an interest in evidence-based neurological rehabilitation. In this talk 
example and discuss high quality research evidence. Such examples are 
based on results from up to date meta-analysis of clinical trials. 
Such analysis includes evidence for regaining the ability to walk after stroke. 
For instances patients after stroke who receive electromechanical-assisted 
gait training in combination with physiotherapy are more likely to achieve 
independent walking than people who receive gait training without these 
devices. Further clinical examples includes evidence for improving 
outcomes such as activities of daily living, gait parameters such as walking 
speed and arm function, arm strength after stroke. Implications for 
rehabilitation practice after stroke will be discussed.
Identifi cation of the Optimal Therapeutic Dose of repetitive upper 
limb exercise after stroke
Elisabetta Colucci1, Allan Clark1, Catherine E. Lang2, Valerie Pomeroy1
1 University of East Anglia, Norwich, United Kingdom
2 Washington University, Washington, United States of America
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Introduction: The dose of therapeutic intervention for optimal motor-
recovery after stroke is unknown. Dose-fi nding is rarely conducted as 
precursor to effi cacy trials in stroke rehabilitation. We test the feasibility 
of a novel phase I dose-fi nding trial design - derived from Pharmaceutical 
research - to estimate the optimal therapeutic dose (OTD) of repetitive 
exercise for use in subsequent clinical effi cacy evaluation.
Methods: Single-blind, multiple-stage, dose-fi nding 3+3 dose-escalation 
study. The modifi ed Fibonacci sequence guides the escalation of dose 
in subsequent cohorts. The escalation procedure, algorithm, was set 
beforehand. The algorithm considers the adherence to dose, effi cacy 
and adverse events in setting the subsequent dose. Stroke survivorsare 
recruited from support groups. Participants exercise 5 days/week for 
2 weeks at the assigned dose of a repetitive upper-limb exercise. The 
primary clinical effi cacy measure uses the “Cando Digit-Extend”therapy 
device. Secondary outcomes are: modifi ed Box and Blocks test; hand 
strength; and Motor Evoked Potentials. Adherence to dose and adverse 
events are recorded. The OTD will be identifi ed as the minimal feasible 
dose which allows the greatest clinical effi cacy without adverse events.
Results: Currently 5 cohorts have been recruited. The fi rst three cohorts 
adhered to the dose and improved motor function. The fourth cohort exercises 
at 251 repetitions but participants did not adhere. Therefore, following the 
algorithm the dose for the fi fth (ongoing) cohort decreased to 209.
Conclusions: The design appears feasible for dose-fi nding in stroke 
rehabilitation. Defi nitive conclusion is not yet possible as data collection is 
ongoing. Results will be available for the conference.
The effect of core stability exercises on improving dynamic sitting 
balance and trunk control in Inpatient physiotherapy treatment 
for subacute stroke patients: A Randomized Controlled Trial
Rosa Mª miss Cabanas-Valdés1, Gerard Urrútia-Cuchi Dr2, Caritat Bagur-
Calafat Dra1, Montserrat Girabent-Farrés Dra1
1 Universitat Internacional de Catalunya, Sant cugat del vallés barcelona, Spain
2 Centro Cochrane Iberoamericano, Institut d’Investigació Biomèdica Sant 
Pau, CIBE, Barcelone, Spain
Background: Trunk control and sitting balance are predictors of functional 
performance after stroke.
Objective: To examine the effect of additional core stability exercises 
(CSEs) on trunk control, dynamic sitting and standing balance, gait, and 
activities of daily living (ADLs) in subacute (≤3 months) stroke patients.
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Methods: A multicenter, single-blind, randomized controlled trial was 
carried out at an inpatient stroke hospital. A total of 80 participants (mean of 
23.25 days post-stroke) were randomly assigned to an experimental group 
(n = 40) or a control group (n = 40). Both groups underwent conventional 
physiotherapy; in addition, the experimental group received 6.15 hours of 
CSEs (15 minutes a day, 5 times a week, for 5 weeks). Trunk control and 
sitting balance were evaluated using the Trunk Impairment Scale version 2.0 
(TIS 2.0) and Function in Sitting Test (FIST); standing balance and gait were 
evaluated using the Berg Balance Scale (BBS), Tinetti test, Brunel Balance 
Assessment (BBA), and the Spanish version of the Postural Assessment 
Scale for Stroke (PASS); and ADLs were evaluated using the Barthel Index.
Results: Both groups had improved signifi cantly on all outcome measures. 
However, the improvement was greater in the experimental group, with 
statistically signifi cant differences for all the total scores of the TIS 2.0, 
FIST, BBA, BBS, Spanish PASS, Tinetti and BI (p<0.05) scales, except for 
the BBA sitting section.
Conclusions: Including additional CSEs in conventional physiotherapy 
improves dynamic sitting balance and trunk control and is a prerequisite 
for optimal standing balance, gait, and ADLs in post-stroke patients.
Physical activity in the chronic phase after stroke
Ingrid van de Port1, Vera Schepers2, Hester van der Werf3, Gert Kwakkel4
1 Revant, Breda, the Netherlands
2 University Medical Centre Utrecht, Utrecht, the Netherlands
3 Merem benadelcentra; Revalidatiecentrum De Trappenberg, Huizen, 
the Netherlands
4 VU medical centre, Amsterdam, the Netherlands
Background: Inactivity after stroke has a negative impact on health status.
Objectives: The aim of this study is to examine the level of physical activity 
of chronic stroke survivors and explore determinants of physical activity at 
the completion of outpatient rehabilitation.
Methods: Participants (stroke, >18 years, 10m independent walking) were 
asked to fi ll out the Physical Activity Scale for Individuals with Physical 
Disabilities (PASIPD) which was send by mail. The PASIPD is 7-day recall 
self-report questionnaire capturing physical activity in three domains 
(recreation, household and occupational activities). The total physical activity 
is expressed in MET h day-1 and is calculated by the sum of the average 
hours of physical activity daily multiplied with a metabolic equivalent value 
associated with the intensity of the activity for each item. The maximum 
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score of the Dutch version (12 items) is 182.3 MET h day-1. The possible 
predictors of physical activity, i.e. the independent factors were determined 
at completion of the outpatient rehabilitation program of 12 weeks.
Results: Data of 116 patients were available (73%). Mean age was 58.7 
years and 69% was male. The mean time post stroke was 2.2 years. 
Median PASIPD score was 17.1 (12.4) MET h day-1. In the multivariate 
model level of education, neglect and fatigue were signifi cantly related to 
PASIPD (R2=13%)
Conclusion: The level of activity of the chronic stroke patients was low, but 
comparable to other populations with chronic disabilities. Physical activity in 
the chronic phase after stroke was hard to explain by the included variables.
Funding: Patients included in this analyses participated in the FIT Stroke 
trail. This study was funded by the Netherlands Organisation for Health 
Research and Development (ZonMw), reference number 80-82310-98-08303.
HABIT-ILE a new intensive intervention to improve both upper 
and lower extremity abilities in children with unilateral CP: 
a randomized trial
Yannick Bleyenheuft1, Carlyne Arnould2, Marina Brandao3, Corinne 
Bleyenheuft4, Andrew Gordon5
1 Université catholique de Louvain, Brussels, Belgium
2 Haute Ecole Louvain en Hainaut, Belgium
3 Faculdade de Ciências Médicas de Minas Gerais, Belo horizonte, Brazil
4 CHU Mont-Godinne, Yvoir, Belgium
5 Columbia University, New york, United States of America
Intensive bimanual training results in more improvement in hand function 
in children with unilateral cerebral palsy (UCP) than lower intensity 
conventional interventions. However, it is not known whether combined 
upper and lower extremity training in an intensive protocol is more 
effi cacious for upper and lower functional abilities than conventional 
therapies provided in usual customary care. The objective was to 
determine the effi cacy of Hand and Arm Bimanual Intensive Therapy 
Including Lower Extremity (HABIT-ILE) for children with UCP.
Twenty-four children with UCP were randomized into 2 groups: an 
immediate HABIT-ILE group (IHG, initially receiving HABIT-ILE, 10 days 
= 90 hours), and a delayed HABIT-ILE group (DHG), which continued 
their conventional/ongoing treatment for 90 hours. In phase 2, children 
in the DHG were crossed over to receive HABIT-ILE and children of the 
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IHG were followed in their ongoing conventional therapy. Children were 
assessed using the Assisting Hand Assessment (AHA, primary outcome), 
the ABILHAND-Kids, and the Pediatric Evaluation of Disability Inventory. 
Dexterity and pinch strength were also measured. Locomotor abilities 
were assessed with Six-Minute Walk Test (6MWT, primary outcome) and 
ABILOCO-kids. Social participation was measured with the Assessment of 
Life-HABITs.
A 2 (groups) × 3 (test sessions) analysis of variance indicated signifi cant 
improvements for primary outcomes (AHA, P<0.001; 6MWT, P=0.002) and 
most secondary assessments following HABIT-ILE, but not conventional 
therapy. 
The fi ndings suggest that combined upper and lower extremity in an 
intensive training protocol may be effi cacious for improving both upper and 
lower extremity function in children with UCP.
Neuropsychology
Integrating theory and practice in neuropsychological 
rehabilitation
Barbara A Wilson 
The Oliver Zangwill Centre, Ely, Cambridgeshire, U.K
Practising neuropsychologists working in adult brain injury rehabilitation 
use a range of theoretical approaches in their clinical work. In 2002 Wilson 
published a model of rehabilitation arguing that rehabilitation is one of many 
fi elds needing a broad theoretical base incorporating frameworks, theories 
and models from many different areas. Being constrained by one theoretical 
model can lead to poor clinical practice. This presentation considers 
some of the theories and models which have had the most infl uence on 
the fi eld of neuropsychological rehabilitation. Included are theories and 
models of cognitive functioning, learning, assessment, emotion, recovery 
and plasticity as well as broad based models such as holistic and social 
models. Results of a survey of the major theoretical models used by British 
neuropsychologists are presented. We consider how theories and models 
are employed directly or indirectly in our clinical work. The importance of 
combining clinical work with research is emphasised. The presentation 
includes clinical examples and video tapes and concludes with guidelines 
for good clinical practice all of which have derived from clinical research.
60
Attainment of life goals and adjustment of unattained life goals 
one year after acquired brain injury
Ingrid Brands1, Sven Stapert2, Sebastian Köhler2, Derick Wade3, Caroline 
van Heugten2
1 Libra Rehabilitation Medicine & Audiology, Eindhoven, the Netherlands
2 Maastricht University, Maastricht, the Netherlands
3 Oxford Centre for Enablement, Oxford, United Kingdom
Background: In the adaptation process after acquired brain injury, (re)-
identifi cation of important life goals is crucial in building a new perspective 
on life. A balance must be found between persistence in striving towards 
goals and (partial) disengagement when goals appear to be unattainable.
Objective: We examined (1) attainment of important life goals; (2) how 
patients adjusted unattained life goals, and (3) whether type of goal 
adjustment was dependent on level of goal attainment and satisfaction, 
self-effi cacy, tenacity and fl exibility in goal pursuit.
Methods: 148 patients with acquired brain injury were assessed after 
discharge home (mean time since injury = 15 weeks) and one year later. 
Attainment of life goals, set at baseline, and satisfaction with attainment 
was scored at follow-up (10-point scale). Patients were asked how they 
adjusted unattained goals. Self-effi cacy was measured with the TBI Self-
effi cacy Questionnaire (SEsx), tenacity and fl exibility with the Assimilative/
Accommodative Coping Questionnaire (AACQ). Random effects regression 
analyses were used.
Results: Only 13 % of initial life goals were completely achieved in one 
year. From the unattained life goals, 58% were maintained as originally 
formulated, 31% were no longer striven for (actual level of attainment was 
accepted as suffi cient), 9% were made easier, and 2% were abandoned. 
Patients who maintained efforts to reach their original goals had higher 
average levels of tenacity, but did not differ in level of self-effi cacy 
compared with patients who disengaged.
Conclusion: At one-year post-injury, processes constituting of rescaling 
ambitions and of tenacious goal pursuit are into play simultaneously.
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Impairments of cognitive and emotional processing in cerebellar 
lesions and its relevance to neurorehabilitative applications
Michael Adamaszek
Bavaria Hospital Kreischa, Kreischa, Germany
Neuroscientifi c research successively outlines disturbances of specifi c 
cognitive and emotional processing domains due to cerebellar lesions. 
In respect to still reported and own studies, patients with a cerebellar 
lesion may display impairments of attentional and executive functions 
as well as of emotional processing. According to own neurophysiological 
research, impaired cognitive and emotional capacities in cerebellar lesion 
may improve along the following clinical course, suggesting specifi c 
neuronal plasticity of responsible cerebello-cerebral circuits after focal 
cerebellar lesioning. However, in opposite to advanced neuropsychological 
procedures covering the demand of therapeutic approaches to cognitive 
and emotional disturbances in cerebral lesions, a comparable effort in 
patients with distinct cerebellar lesion in neurorehabilitative practice 
is still lacking. In face of the clinical and neurophysiological patterns of 
impaired emotional processing in cerebellar lesions, and the features 
of functional reorganization, specifi c neurorehabilitative modes are 
warranted not only to sensitize, but in particular emphazise the need of 
ruling out and application of specifi c neuropsychological and occupational 
procedures in clinical neurorehabilitation of patients with a cerebellar 
disorder. Moreover, current diagnostic procedures such as fMRI and 
recordings of Event-related potentials may enhance the validation of 
therapeutical outcome of patients with a cerebellar lesions suffering from 
cognitive as well as emotional impairments.
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Spasticity
The concept of guided self-rehabilitation contracts in the treatment of 
deforming spastic paresis 
Jean-Michel Gracies, MD, PhD
Laboratoire Analyse et Restauration du Mouvement, Service de Rééducation 
Neurolocomotrice, AP-HP, Hôpitaux Universitaires Henri Mondor, Université 
Paris-Est, Créteil, France 
In the past, little emphasis has been placed on specifi cally treating the 
muscle disorder inherent to spastic paresis - spastic myopathy, which 
reduces muscle length and extensibility, or the part of the neural disorder 
that particularly affects the more contractured muscles, a misdirection 
of the supraspinal descending drive to the antagonist, termed spastic 
cocontraction. Prolonged daily self-administered stretch postures may 
gradually lengthen muscles and reduce their stiffness and spindle 
sensitivity. For the neural disorder, programs involving rapid alternating 
maximal efforts, or unassisted rapid alternating movements of maximal 
amplitude, gradually reduce cocontraction by restoring reciprocal inhibition 
between antagonists during motor command. The recently developed 
system of Guided Self-rehabilitation Contracts (GSC) has been conceived as 
a strategy to produce or increase patient and therapist motivation, therefore 
rendering the combination of daily intensity and long-term duration of 
the rehabilitation work realistic. Using a specifi cally-designed manual,1 a 
large scale, randomized controlled trial is currently underway to compare 
Guided Self-rehabilitation Contracts with conventional community-based 
physical therapy. Complementing the manual, a multi-lingual application 
for tablets and cell-phones - i-GSC - has been produced as an easy-to-use 
tool to increase patient long-term engagement and to facilitate progress 
monitoring, program adjustments and communication with the therapist. 
Botulinum toxin therapy in post-stroke spasticity: 
certain perspectives 
Raymond L. Rosales, MD, PhD
Professor of Neurosciences and Neurology
The University of Santo Tomas, Manila, Philippines
Post stroke spasticity (PSS) prevalence ranges from 19% at 3 months, and 
up to 38% in one year for fi rst ever strokes. Disabling spasticity contributes 
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to the development of signifi cant functional impairment that ranges from 
loss of mobility, loss of dexterity and muscle pain which ultimately results 
to poor quality of life. Compared to other treatment strategies, pooled 
systematic studies on PSS prove that Botulinum toxin-A (BoNTA) has 
superior effi cacy and safety and has become the fi rst line management 
in tandem with physiotherapy. In the evolution of spasticity, not only are 
neural mechanisms of muscle hypertonus in play, but that biomechanical 
forces have joined into the later cascade of events. Most studies use 
BoNTA in the chronic stage, or “established spasticity” (>6months from 
onset of PSS), which is perhaps why functional benefi ts were not achieved. 
Furthermore, complications of spasticity like co-contractions, dystonia and 
contractures may have already set-in. Early intervention with BoNTA (<3 
months from onset of PSS) at the stage of “evolving spasticity,” has been 
shown in 3-upper limb and 1-lower limb spasticity injections. This situation 
should be gleaned in the context of a peripheral toxin approach that 
potentially affect not only the extrafusal, but also the intrafusal muscles. 
In effect, central motor programs can be indirectly modifi ed. In concert 
with goal-directed physiotherapy and retraining, BoNTA could possibly 
be considered an “information-rich” intervention that promotes brain 
neuroplasticity. In maximizing BoNTA effi cacy, and as part of the injection 
scheme, a “best-responder” population should be sought in spasticity, 
including those whom we can predict to have a favorable response, while 
employing person-centered, multidisciplinary goal attainment scaling. 
Comparison of selective neurotomy and botulinum toxin 
injections as a treatment for spastic equinovarus foot among 
stroke patients: A randomized, single-blind, controlled trial 
Benjamin Bollens1, Thierry Gustin2, Gaétan Stoquart1, Christine 
Detrembleur3, Thierry Lejeune1, Thierry Deltombe2
1 Cliniques universitaires Saint-Luc, Brussels, Belgium
2 CHU Mont-Godinne, Yvoir, Belgium
3 Université Catholique de Louvain, Brussels, Belgium
Background: Spastic equinovarus foot (SEF) is a major cause of disability 
for stroke patients. When this deformity is primarily due to muscle 
overactivity, various focal treatments can be proposed together with the 
rehabilitation program. Selective neurotomy is a permanent treatment of 
focal spasticity, and its effi ciency in treating SEF was previously suggested 
by a few nonrandomized and uncontrolled case-series studies.
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Objective: The present study is the fi rst single-blind, randomized, controlled 
trial evaluating the effects of this treatment and comparing it with botulinum 
toxin (BTX) injections.
Methods: Sixteen chronic stroke patients presenting with SEF were 
randomized into two groups: eight patients underwent a tibial neurotomy, 
and the remaining eight received BTX in the calf muscles. The primary 
outcome was the quantitative measurement of ankle stiffness (L-path), 
an objective measurement directly related to spasticity. The patients were 
assessed by a blind assessor before treatment, as well as 2 and 6 months 
after treatment. The evaluations were based on the three domains of the 
International Classifi cation of Functioning, Disability and Health (ICF) of the 
World Health Organization.
Results: Compared with BTX, the tibial neurotomy induced a higher 
reduction in ankle stiffness and in spasticity (MAS, Tardieu). Both treatments 
induced a comparable improvement of ankle kinematics during gait, 
whereas neither induced muscle weakening. Activity, participation and 
quality of life were not signifi cantly modifi ed in either group.
Conclusion: This study demonstrates with a high level of scientifi c 
evidence that tibial nerve neurotomy is an effi cient treatment of SEF, 
reducing impairments of chronic stroke patients.
Comparison of neural and non-neural contributors to wrist joint 
stiffness in healthy subjects and stroke patients
Karin de Gooijer-van de Groep1, Hanneke van der Krogt1, Erwin de Vlugt2, 
Áróra Helgadóttir2, Hans Arendzen1, Carel Meskers3, Jurriaan de Groot1
1 LUMC, Leiden, the Netherlands
2 Delft University of Technology, Delft, the Netherlands
3 VU University Medical Center, Amsterdam, the Netherlands
Clinical manual tests insuffi ciently discriminate between underlying 
contributors to joint stiffness, necessary for selection of spasticity reducing 
treatment. De Vlugt et al. (2010) developed an assessment method to 
quantify neural and non-neural contributors to ankle joint stiffness which 
was successfully applied to patients1,2. Their model was adapted to assess 
the wrist for fl exion and extension movements. Our goal was to compare 
contributors to wrist stiffness between healthy subjects and stroke patients.
Stroke patients (n=32) and healthy volunteers (n=14) participated as part of 
the EXPLICIT study3. Ramp-and-hold rotations were imposed to the wrist 
over the range of motion (RoM) in one second. Wrist angle, torque and 
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surface EMG of fl exor and extensor carpi radialis (FCR,ECR) muscles were 
recorded. Subjects were asked to relax during the experiment. Outcome 
parameters were stiffness, viscosity, background and refl ex torque of both 
muscles, estimated using a neuromuscular model.
Refl ex and background muscle activation varied substantially over all 
subjects. In 5 patients, background activation torque was higher than the 
minimal detectable change (as determined from the healthy subjects). 
Overall, muscle stiffness and viscosity were higher and RoM was smaller 
in stroke patients.
Wrist joint stiffness was successfully separated in its neural and non-
neural components using a nonlinear neuromuscular model. Stroke 
patients were distinguished from healthy controls by RoM, tissue stiffness 
and viscosity as also found in the ankle1. The applied approach may be 
successfully in selecting patient and component specifi c therapy to tune 
improper wrist joint stiffness.
1) de Vlugt et al. 2010, JNER 7,35
2) de Gooijer-van de Groep et al. 2014, JNER 10,81
3) Kwakkel et al., 2008, BMC.Neurol. 8,49
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Are delayed postural responses to perturbations associated with 
poorer balance capacity in people after stroke?
Digna de Kam, Amber Bruijnes, Jolanda Roelofs, Alexander Geurts, Vivian 
Weerdesteyn
Radboud UMC, Nijmegen, the Netherlands
Objective: We aimed to identify whether impaired postural responses to 
perturbations are associated with poorer balance capacity in people after stroke.
Methods: Twenty-fi ve persons with stroke (>6 months) and 14 healthy 
controls were subjected to translational support-surface perturbations in 
four directions. We identifi ed the highest perturbation intensity that could be 
sustained 1) without stepping (‘stepping threshold’), and 2) with a maximum 
of one step (‘limit of stability’). We determined the onset latencies and 
response amplitudes of the prime movers for each direction at two fi xed 
perturbation intensities. To identify associations between electromyography 
(EMG) of the affected leg and balance capacity, we used linear regression.
Results: Limits of stability were lower in the stroke subjects in all 
perturbation directions, whereas the stepping threshold was only reduced 
in the forward direction (p<0.05). Postural responses were delayed 
and reduced on the affected side, but largely similar to controls on the 
unaffected side. EMG variables accounted for 68.6% of the variance of the 
limits of stability towards the affected side. Signifi cant predictors were onset 
and amplitude of the gluteus medius and onset of the peroneus muscles.
Conclusion: The ability to sustain postural perturbations is impaired 
after stroke. Detrimental effects of impaired postural responses to 
perturbations were particularly evident towards the affected side, with 
the hip abductors playing a crucial role. Delayed and reduced activation of 
these muscles presumably hampers quick unloading of the affected leg for 
side stepping to recover balance, which may underlie the propensity to fall 
towards the affected side after stroke.
Prefrontal and premotor cortex activity during single and dual 
task treadmill walking in stroke reduces with time since stroke
Daan Meester1, Helen Dawes1, Heidi Johansen-Berg2, Emad al-Yahya3, 
Andrea Dennis-West4
1 Movement Science Group, Oxford Brookes University, Oxford, United Kingdom
2 Centre for Functional MRI of the Brain, John Radcliffe Hospital, Oxford, 
United Kingdom
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3 Department of Physiotherapy, Faculty of Rehabilitation, The University of 
Jordan, Amman, Jordan
4 Nuffi eld Department of Clinical Neurosciences, University of Oxford, 
Oxford, United Kingdom
Stroke patients often have diffi culty coping with distraction during walking 
and therefore have low levels of community mobility. This study set out to 
explore brain activity during single and dual task walking and its relationship 
with time since stroke. In total 49 patients were included in this study. Mean 
age was 62 ± 15 years (18-85 years) and mean time since stroke was 45 ± 54 
months (6-221 months). All patients performed an audio - and planning task 
during treadmill walking at self-selected walking speed. Brain activity was 
measured by relative changes in oxygenated haemoglobin concentrations in 
prefrontal and premotor cortices in both right and left hemispheres using 
functional Near Infra-Red Spectroscopy. Walking ability was measured 
by treadmill walking speed and two-minute-walk test. During treadmill 
walking right prefrontal cortex activity correlated negatively (ρ=-0.648; 
p=0.031) with time since stroke. Right and left premotor cortex activity 
during the planning-whilst-walking task correlated negatively (ρ = -0.775 
and -0.761; p-values <0.001) with time since stroke. Similar trends were 
seen during the audio-whilst-walking task in both prefrontal and premotor 
cortices. Walking ability did not correlate with time since stroke. Results 
from this cross-sectional dataset suggest that chronic stroke patients in the 
earlier stages after stroke have increased demands on brain areas involved 
in gait control during single task and dual task gait. Further research will 
explore changes in dual task brain activity over time and explore the effects 
of a novel dual task walking training in stroke.
Perturbation-based balance training improves step quality in 
people in the chronic phase after stroke
Hanneke van Duijnhoven, Jolanda Roelofs, Jasper den Boer, Geert van 
Bon, Alexander Geurts, Vivian Weerdesteyn
Radboud University Medical Center, Radboud Institute for Health Sciences, 
Nijmegen, the Netherlands
People after stroke often have an impaired stepping quality. This study 
aimed to investigate whether perturbation-based balance training 
improves step quality in the chronic phase after stroke. Twenty persons 
with chronic stroke were randomized to either an intervention (n=10) 
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or waiting-list control group (n=10). All participants received a 5-week 
perturbation-based training. Step quality was assessed during backward 
(bwLaR) and forward (fwLaR) lean-and-release tasks at pre intervention, 
post intervention and six weeks after intervention (retention). In the control 
group, an additional baseline assessment was conducted six week prior to 
their training. Leg angles at foot contact, a strong indicator of step quality, 
were calculated and compared between pre intervention, post intervention 
and retention for the study population at large (repeated measures 
ANOVA). For the control group, we also compared leg angles between 
baseline and pre intervention. A main effect of time was found for both 
bwLaR (p=0.013) and fwLaR (p<0.01). For bwLaR, the leg angle (1.6±3.9° 
pre intervention) signifi cantly improved following training (∆=4.0±5.0°, 
p=0.019), which improvement was retained after six weeks (∆=4.0±3.6°, 
p=0.003). The same pattern was seen for fwLaR (pre 22.3±3.4°; post 
∆=3.0±3.2°, p=0.003; retention ∆=3.1±2.6°, p=0.001). For the control 
group, leg angles did not differ between baseline and pre intervention 
assessments (bwLaR: ∆=0.75±4.0°, p=0.667; fwLaR: ∆=-0.13±4.4°, 
p=0.404), which demonstrated the absence of learning effects on the lean-
and-release task. It is concluded that the 5-week perturbation-based 
training program improved step quality immediately and six weeks after 
training in the chronic phase of stroke.
Altered muscle signaling for mitochondrial and myofi brillar 
biogenesis is related to impairment and disability level in 
multiple sclerosis patients
Dominique Hansen, Inez Wens, Frank Vandenabeele, Kenneth Verboven, 
Bert O Eijnde
Hasselt University, Diepenbeek, Belgium
Patients with MS (pwMS) experience muscle weakness and lowered muscle 
oxidative capacity. To explore the etiology for the development of such 
muscle phenotype we studied skeletal muscle AMP-activated protein kinase 
(phospho-AMPKα, governing mitochondrial biogenesis) and mammalian 
target of rapamycin (phospho-mTOR, governing myofi brillar biogenesis) 
phosphorylation in pwMS. After assessment of body composition, muscle 
strength, exercise tolerance and muscle fi ber type, muscle phospho-AMPKα
and phospho-mTOR was assessed in 14 pwMS and 10 healthy controls 
(part 1). Next, an endurance exercise bout was executed by 9 pwMS and 7 
healthy subjects, with assessment of changes in muscle phospho-AMPKα
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and phospho-mTOR (part 2). Elevated basal muscle phospho-AMPKα and 
phospho-mTOR was present (p<0.01, observed statistical power α>0.80) 
in MS and independently related to MS (model r=0.62, p=0.064, and model 
r=0.89, p<0.001, respectively). Correlations between muscle phospho-
AMPKα or phospho-mTOR and whole-body fat mass (r=0.54 and r=0.55, 
respectively), peak oxygen uptake (r=-0.47 and r=-0.58, respectively) and 
expanded disability status scale (r=0.60 and r=0.74, respectively) (p<0.05) 
were found. After endurance exercise muscle phospho-AMPKα and phospho-
mTOR remained elevated in pwMS (p<0.01). Muscle signaling cascades for 
mitochondrial and myofi brillar biogenesis are altered in MS and are related 
to impairment and disability level. These fi ndings indicate a link between 
fundamental muscle signaling cascades and level of disability/impairment in 
MS, and thus may open a new area for the development of novel therapies for 
peripheral muscle impairment in these patients.
Dual-tasking after acquired brain injury: does attentional focus 
matter?
Elmar Kal1, John van der Kamp2, Han Houdijk2, Erny Groet1, Coen van 
Bennekom1, Erik Scherder2
1 Heliomare Rehabilitation Centre, Wijk aan zee, the Netherlands
2 VU University, Amsterdam, the Netherlands
Introduction: Many individuals with acquired brain injury (ABI) experience 
diffi culty with performing dual-tasks. In healthy adults, abundant evidence 
shows that single- and dual-task performance are superior when attention 
is directed externally (on movement effects), rather than internally (on 
movement execution itself).
Aim: This study investigated whether an external focus of attention 
enhances single- and dual-task performance after ABI.
Methods: Forty individuals with chronic, unilateral ABI performed a cyclic 
leg-stepping task with both their paretic and non-paretic leg. In a counter-
balanced fashion, participants performed this task either while focusing on 
where they placed their foot (external focus), or while focusing on fl exing 
and extending their knee (internal focus). Cognitive dual-tasks were a 
reaction time task and an executive function task. General estimating 
equations (GEEs) were used to assess the effect of attentional focus on 
single- (movement speed) and dual-task (dual-task costs) performance.
Results: Contrary to hypothesized, single-task motor performance did not 
differ between focus conditions (B = -.95, p = .46). In fact, dual-task performance 
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tended to be better when patients focused internally (B = -2.31, p = .065). 
Of note, this effect was confounded by patients’ preference to consciously 
monitor and control their movements in daily life (B = -1.91, p = .11).
Conclusion: ABI patients’ ability to perform dual-tasks might be best when 
they are instructed to focus internally, rather than externally. This seems 
partly due to the fact that - for most patients - an internal focus matched 
their preferred attentional strategy for moving in daily life.
Motor skill learning in the context of feedback and reward
Mario Widmer, Kai Lutz, Andreas Luft
University Hospital Zurich, Zurich, Switzerland
Being informed about good performance activates the ventral striatum 
(VS). This activation further increases if a monetary reward is added. 
Via dopaminergic pathways to the motor cortex, reward stimuli are 
hypothesized to infl uence motor skill learning. In the present study, 
functional magnetic resonance imaging (fMRI) was used to assess reward 
center activity during the feedback (FB) phase of a modifi ed Arc-Pointing-
Task under three different FB conditions (Group A: Score-FB about random 
selection of trials (N=14); Group B: Score-FB about well-solved trials 
(N=14); Group C: FB about well-solved trials reinforced with a monetary 
incentive (N=15)). We further investigated whether the observed striatal 
activity during the training was related to motor skill changes from pre- 
to post- (online learning) and/or from post- to 24-hours-post-training 
(consolidation). Indeed, group differences were found in the activation 
of the VS (F=5.59, p=0.0072; C>A: t=2.44, pTukey=0.0491; C>B: t=3.18, 
pTukey=0.0078). Interestingly, of the two groups that received a score-FB only 
group A signifi cantly activated part of this structure (Nucleus Accumbens: 
t=2.47, p=0.0178; overall VS: t=2.01, p=0.0513; both with respect to 
baseline activity during break periods). Moreover, a signifi cant interaction 
between learning-phase (i.e. online learning vs. consolidation) and group 
(F=4.72, p=0.0144) was found in the behavioral data. Here, group A (t=2.16, 
p=0.0401) and group C (t=1.92, p=0.0659) showed a tendency toward better 
consolidation compared to group B. In conclusion, motor skill development 
has been shown to be infl uenced by different FB conditions during training. 
This fi nding should be considered for the planning of motivating and 
effective rehabilitation interventions.
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Fatigue of fi rst dorsal interosseous muscles weakened by spinal 
cord injury
R.F. Prak1, M. Doestzada1, C.K. THomas2, M. Tepper3, I. Zijdewind1
1 Department of Neuroscience, University Medical Center Groningen, 
University of Groningen, Groningen, the Netherlands
2The Miami Project to Cure Paralysis, Department of Neurological Surgery, 
Physiology and Biophysics, University of Miami Miller School of Medicine, 
Miami, FL, USA
3 Department of Rehabilitation Medicine, University Medical Center 
Groningen, Groningen, the Netherlands
The effects of chronic cervical spinal cord injury (SCI) on muscle activation, 
weakness, central and peripheral fatigability were assessed by comparing 
the performance of 15 SCI-participants and 14 age- and sex-matched 
controls. Voluntary force and EMG recordings were obtained with 
interpolated-twitches (double-pulse) during brief and sustained (2-minute) 
maximum voluntary contractions (MVC) of the fi rst dorsal interosseous 
(index fi nger abduction).
The MVC of SCI-participants (20.8±6.8N) was signifi cantly lower than in 
controls (37.3 ±8.0N, p<0.001). At rest there was no signifi cant difference 
in twitch force (SCI: 9.1 ±3.3N vs. 10.1 ±2.7N; p=0.42), but during MVC the 
evoked twitch was larger in SCI-participants (23.4 ±19.2% vs. 5.3 ±5.3% 
rest-twitch; p=0.002). During the sustained MVC, both groups showed 
similar force declines (SCI: to 29.9 vs. 31.8%MVC) and EMG (SCI: to 45.8 
vs. 42.9%MVC) while twitch force (corrected for peripheral fatigue) showed 
signifi cant increases (p=0.002). On average, the difference in twitch force 
between SCI- and control-participants was 24% (F=11.2, p=0.003), but 
there was no interaction with time (p=0.5). After the sustained MVC, the 
twitch at rest declined signifi cantly more in controls (to 55.5±23.4%) than in 
SCI-participants (73.1±19.5; p=0.044).
SCI-participants had weaker voluntary forces due to lower activation 
levels, but there was no indication that the muscle was weak since 
similar forces were evoked with double-pulse stimulation. No difference 
in muscle fatigability was observed between the groups though, controls 
demonstrated larger declines in electrically stimulated force. Use of twitch 
interpolation to assess voluntary activation during fatigue warrants critical 
evaluation in individuals with central nervous system damage.
Sources of funding: grants: Junior Scientifi c Masterclass, University 
Medical Center Groningen; NIH/FORE N01-NS-3-2351
Confl icts of interest: none declared 
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What is the effect of transcranial direct current stimulation 
and robot therapy for the impaired upper limb in sub-acute and 
chronic stroke?
Lisa Tedesco Triccas1, Jane prof Burridge1, Ann-Marie dr Hughes1, Geert 
dr Verheyden2, Malekshmi dr Desikan3, John prof Rothwell3
1 University of Southampton, Southampton, United Kingdom
2 KU Leuven, Leuven, Belgium
3 University College London, London, United Kingdom
Background: About 65 percent of stroke survivors cannot use their 
affected Upper Limb (UL) in their activities of daily living. Neurological 
rehabilitation technologies such as Robot Therapy (RT) and transcranial 
Direct Current Stimulation (tDCS) can promote motor recovery after stroke.
Objective: To explore the effect of the combination method of tDCS with uni-
lateral RT for the impaired UL in people with sub-acute and chronic stroke.
Methods: A double-blinded randomised controlled trial was carried out. 
Stroke participants underwent 18 x one hour sessions of RT (Armeo®Spring)
over eight weeks during which they received 20 minutes real or sham 
tDCS. Fugl-Meyer assessment for the UL was conducted at baseline, post-
intervention and at three-month follow-up. Semi-structured interviews 
exploring experiences of the participants about the intervention were 
conducted at post-intervention.
Results: 22 participants (12 sub-acute, 10 chronic) completed the 
study. One participant dropped out due to skin problems. No signifi cant 
differences in UL impairments between real and sham tDCS groups were 
found (p=0.792). A signifi cant ‘time’ x ‘stage of stroke’ was found at post-
intervention (p=0.018); clinical improvement in UL impairment of 15.5% 
and 8.8% in the sub-acute and chronic groups respectively. At follow-up, 
changes were only maintained by the sub-acute group. Participants felt that 
the RT was a positive experience but some felt tDCS was uncomfortable.
Conclusions: It was indicated that RT may be of more benefi t in the sub-
acute stage however, adding tDCS may not result in an additive effect on 
UL impairments.
Instrumented measurement of neuromechanical ankle 
parameters in children with cerebral palsy
Lizeth Sloot1, Marjolein van der Krogt1, Karin de Gooijer-van de Groep2, 
Carel Meskers1, Annemieke Buizer1, Jurriaan de Groot2, Jules Becher1, 
Erwin de Vlugt3, Jaap Harlaar1
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1 VU University medical center, Amsterdam, the Netherlands
2 Leiden University Medical Center, Leiden, the Netherlands
3 Delft University of Technology, Delft, the Netherlands
Spastic Cerebral Palsy (CP) is characterized by increased joint stiffness, 
caused by increased refl ex activity, muscle tone and altered tissue properties. 
To gain objective quantifi cation of the ankle neuromechanical parameters, 
instrumented assessment (IA) was used to discriminate between CP children 
and controls. The feet of 35 spastic CP children (11.1±3.3 yr, GMFCS 1-3) 
and 35 controls (10.2±2.7 yr) was fi xated to a motor driven footplate. Two 
passive slow (5 º/s) and fast (100 º/s) ramp-and-hold rotations were applied 
in the sagittal plane around the ankle joint, at two different knee angles (20º 
and 70º). Ankle angle and EMG of the gastrocnemius (GAS), soleus (SOL) 
and tibialis anterior (TIB) were used to optimize a nonlinear neuromuscular 
model to match the measured ankle torque. Differences between CP and 
controls were assessed using non-parametric tests. In CP, stiffness was 
1,7 times increased in SOL (p=0,04) and was 0.63 decreased in TIB (p=0.03). 
Refl ex activity was 3.5 and 3.1 times increased in CP for SOL (p<0.01) 
and GAS (p<0.01) respectively. Background muscle activity was 1.7 times 
increased in SOL (p<0.01). Ratios between stiffness and refl ex activity 
differed considerably between patients. The IA was able to discriminate 
between CP patients and controls. In CP, refl ex and background muscle 
activity were found to be increased in the triceps muscles, which are often 
treated for spasticity. The differences in contribution of stiffness and 
involuntary muscle activation found between CP patients indicate that IA 
could contribute to patient specifi c treatment selection.
The relationship between asymmetries in reactive and 
anticipatory balance control in Parkinson’s disease patients
Joost van Kordelaar1, Tjitske Boonstra1, Denise Engelhart1, Jeroen van 
Vugt2, Herman van der Kooij1
1 University of Twente, Enschede, the Netherlands
2 Medical Spectrum Twente, Enschede, the Netherlands
Background: Parkinson’s disease (PD) patients show asymmetries in 
balance control during quiet stance and in response to perturbations (i.e., 
reactive balance control). Furthermore, PD patients show a reduced ability 
to anticipate self-induced disturbances.
Objective: To assess the relationship between asymmetries in reactive and 
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anticipatory balance control in PD patients.
Methods: 14 PD patients and 10 matched controls participated. Ground 
reaction forces and moments as well as body kinematics were recorded 
to estimate ankle torques and body center of mass excursions. Reactive 
balance control (RBC) was investigated by applying external platform and 
force perturbations and relating the response of the left and right ankle 
torque to the body sway angle at the excited frequencies. Anticipatory 
postural adjustments (APAs) were investigated by determining the 
increase in the left and right ankle torque just before the subjects 
released a force that they exerted with the hands against a force sensor 
at shoulder level. The symmetry ratio between the contribution of the left 
and right ankle was used to express the asymmetry in reactive (SRRBC) and 
anticipatory (SRABC) balance control.
Results: PD patients were more asymmetric in anticipatory (p = 0.026) and 
reactive balance control (p = 0.004) compared to healthy subjects. SRRBC
was signifi cantly (p = 0.003) related to SRABC in patients with PD.
Conclusions: Asymmetries in reactive and anticipatory balance control 
seemed to be of the same magnitude in PD patients. Future studies should 
investigate the infl uence of static balance control asymmetries on gait 
initiation and the quality of the step.
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Monitoring stroke patients with EEG using tailor made 
conductivity models
Jan de Munck1, Juhani Dabek1, Nadia Kalogianni2, Edwin Rotgans1, 
Daffertshofer Andreas3, Erwin van Wegen1, Gert Kwakkel1, Frans van der 
Helm2
1 VU University medical center, Amsterdam, the Netherlands
2 Faculty of Mechanical Engineering, Delft, the Netherlands
3 VU Amsterdam, faculty of movement sciences, Amsterdam, the Netherlands
EEG can be applied to study spontaneous rehabilitation in post stroke 
patients. Source localization techniques applied to SEP responses could 
provide novel insights into the question to what extent rehabilitation is related 
to compensation (Longitudinal changes in dipole position) or recruitment 
effects(source amplitude changes). The main limiting factor of EEG source 
localization accuracy is the uncertainty in the conductivity parameters. We 
therefore developed a small current source (50 mA, 20 Hz) that can inject 
currents through two selectable EEG electrodes. By analyzing the resulting 
potential distribution the in vivo conductivities can be determined. In this 
study, the optimal measurement design is developed such that this technique 
can be applied routinely.
Results indicate that the effect of EEG noise is negligible when injection times 
are on the order of 1 s. Imbalanced current injection and geometric model 
errors in the compartments can be counteracted with current injection distant 
from extraction and by using around 5 different injection-extraction pairs. 
Large deviations from σbrain = σskin, say σbrain = 0.5×σskin, result in about 
8% underestimation in σskin and 40% in σskull. Preliminary results with 
a single subject indicate a σbrain /σskin ratio of about 1/40. In conclusion, 
these results suggest that tailor made conductivity head models for stroke 
monitoring with EEG are feasible, without much additional preparation time. 
It is advantageous to position the injection and extraction electrodes far away 
from each other and the ground electrode in between, preferably with around 
5 different combinations. The same geometrical model can be used for both 
current feeding and EEG data analysis.
Predictors of impaired awareness of defi cits early in the 
rehabilitation process of patients with acquired brain injury
Ieke Winkens1, Hileen Boosman2, Suzanne Kruiper3, Anne Visser-Meily2, 
Caroline van Heugten1
Best poster competition Friday 22 May 2015
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1 Maastricht University, Maastricht, the Netherlands
2 UMC Utrecht and De Hoogstraat, Utrecht, the Netherlands
3 Reade, Centre for Rehabilitation and Rheumatology, Amsterdam, 
the Netherlands
Background and aims: Many patients with acquired brain injury (ABI) have 
impaired awareness of defi cits. These patients often are less motivated to 
participate in rehabilitation and have unfavourable treatment outcomes.
In this study we searched for predictors of awareness of defi cit in the fi rst 
weeks of clinical rehabilitation.
Method: Participants were patients with ABI admitted for clinical 
rehabilitation in one of fi ve Dutch rehabilitation centres (De Hoogstraat 
Utrecht, Tolburg Den Bosch, Adelante Hoensbroek, Reade Amsterdam, 
Rijndam Rotterdam). Participants completed the Patient Competency 
Rating Scale, Barthel Index, Eysenk Personality Questionnaire-RSS, 
Hospital Anxiety and Depression Scale, Wisconsin Card Sorting Test 
(WCST), Trail Making Test, Auditory Verbal Learning Test, and fl uency tests.
Results: 108 patients participated in this study. At the time of testing, 
mean length of stay in rehabilitation was 13 days (SD = 10.7 days). 
Multiple regression analyses showed that the model including functional 
independence (Barthel Index) and executive functioning (WCST) explained 
29% of the variance in awareness of defi cit (F change =15.67, p<.001). 
Functional independence (β=-.27, p.008) and executive functioning (β=-
.414, p<.001) were signifi cant predictors of awareness of defi cit after 
ABI: patients with higher functional independence and better executive 
functioning showed better awareness of defi cits.
Conclusion: Early in the rehabilitation process of patients with ABI, level of 
awareness of defi cits is predicted by executive functioning and functional 
independence.
Predicting recovery in patients with an initial unfavorable 
prognosis for upper limb capacity after stroke
Caroline Winters1, Gert Kwakkel2, Rinske Nijland3, Erwin van Wegen2
1 VU medical center, Amsterdam, the Netherlands
2 Dept. of Rehabilitation Medicine, VU University Medical Center, 
Amsterdam, the Netherlands
3 Dept. of Neurorehabilitation, Reade Centre for Rehabilitation and 
Rheumatology, Amsterdam, the Netherlands
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Accurate prediction of upper limb capacity is possible on the basis 
of shoulder abduction and fi nger extension (SAFE) within 72 hours 
poststroke. However, a number of patients do show return of upper limb 
capacity at 6 months, despite an initial unfavorable prognosis. The aims 
of the present study were to identify those patients, and to determine the 
time window in which FE returned. A score of ≥10 points on the Action 
Research Arm Test (ARAT) served as cutoff value for defi ning upper limb 
capacity. The probabilities for regaining upper limb capacity at 6 months 
poststroke were determined with multivariable logistic regression analysis, 
after pre-selection of 12 candidate determinants. Survival analysis was 
used to assess the timing for return of FE. 42 patients (46%) who did 
not show FE at 8 (SD=4) days achieved an ARAT score of ≥10 points at 
6 months poststroke. Patients who had moderate to good lower limb 
motor function (motricity index≥35), absent visuospatial neglect (letter 
cancellation test asymmetry<2 omissions) and somatosensory defi cit 
(sensory assessment≥33) had a probability of 0.94 to regain some upper 
limb capacity at 6 months poststroke. Kaplan Meier curves showed that 
75% of the patients had return of FE within the fi rst 8 weeks poststroke, 
with a median time for return of 4 weeks.The prediction of regaining 
upper limb capacity in patients who initially cannot voluntarily extend their 
fi ngers can be optimized by weekly screening of strength of the lower limb 
and neurological impairments such as neglect and somatosensory defi cits.
Satellite Cells in Multiple Sclerosis: Effect of High Intensity 
Training
Inez Wens1, Charly Keytsman1, Jean Farup2, Ulrik Dalgas2, Bert O. Eijnde1
1 Hasselt University, Diepenbeek, Belgium
2 Section of Sport Science, Dep. Public Health, Aarhus University, Aarhus, 
Denmark
Introduction: Previously, we reported a reduced quadriceps strength, 
a smaller m.vastus lateralis fi ber cross sectional area and a selective 
type II(a) atrophy in persons with multiple sclerosis (pwMS) compared to 
healthy controls (HC). As the myofi bers are post-mitotic, the accretion 
of new myonuclei, to provide additional transcriptional capacity when 
increasing myofi ber size, relies on a pool of quiescent myogenic stem cells 
(satellite cells (SC)). Studies reported a positive effect of high intensity 
exercise on the SC content in HC. However, the infl uence of exercise on SC 
content in pwMS have never been investigated before.
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Methods: Muscle biopsies were obtained in 34 pwMS and 18 matched HC. 
PwMS were randomized into a sedentary control group and 2 exercise 
groups that performed 12 weeks of high intensity interval or high intensity 
continuous cardiovascular training, both in combination with resistance 
training. Tests were repeated after 12 weeks.
Results: Preliminary data of 7 HC and 7 pwMS (pre-training) are analysed. 
In type I muscle fi bers, no differences were observed in the SCs/fi ber ratio 
between pwMS and HC (0.06±0.009 vs 0.08±0.01). In type II muscle fi bers, 
the SCs/fi ber ratio was signifi cantly lower in pwMS (0.04±0.01 vs 0.07±0.01, 
p<0.05). Furthermore, the number of myonuclei/fi ber of type I (0.59±0.03 
vs 1.27±0.08, p<0.05) and type II (0.64±0.02 vs 1.37±0.08, p<0.05) fi bers 
was lower in pwMS.
Conclusion: These preliminary data suggest that type II atrophy may be 
associated with a fi ber type specifi c decline in SC in pwMS. The complete 
data set will be reported at the NNR-conference 2015.
The infl uence of neglect on somatosensory impairments in 
patients after stroke: a multi-centre cross-sectional study
Nele de Bruyn1, Sarah Meyer2, Christophe Lafosse3, Margreet van Dijk4, 
Marc Michielsen5, Liselot Thijs5, Veronik Truyens6, Kristine Oostra7, Andre 
Peeters8, Vincent Thijs9, Hilde Feys2, Geert Verheyden2
1 KU Leuven, Leuven, Belgium
2 KU Leuven, Department of Rehabilitation Sciences, Leuven, Belgium
3 Rehabilitation Hospital RevArte, Edegem, Belgium
4 University Hospitals Leuven, campus Pellenberg, Pellenberg, Belgium
5 Jessa Hospital, Rehabilitation Centre Sint Ursula, Herk-de-stad, Belgium
6 Rehabilitation & MS centre, Overpelt, Belgium
7 Ghent University Hospital, Department of Physical and Rehabilitation 
Medicine, Ghent, Belgium
8 Cliniques Universitaires Saint-Luc, Department of neurology, Brussels, 
Belgium
9 KU Leuven, Department of Neurosciences, Leuven, Belgium
Background: The infl uence of neglect on functional recovery in patients 
post stroke is well described, but little is known about the infl uence of 
neglect on somatosensory impairments.
Main objective: To explore the infl uence of neglect on somatosensory 
impairments and on the association between somatosensory and motor 
impairments after stroke.
Best poster competition Friday 22 May 2015
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Methods: We assessed patients in the subacute phase after stroke (<6 
months) using the star cancellation test (SCT) to determine neglect. 
Somatosensory measurement included exteroception, proprioception and 
higher cortical sensation by means of the Erasmus modifi ed Nottingham 
Sensory Assessment (Em-NSA); perceptual threshold of touch (PTT); thumb 
fi nding test; two-point discrimination, and stereognosis subscale of the 
NSA. The Fugl-Meyer assessment (FMA) was used to evaluate upper limb 
performance. Distribution and severity of somatosensory impairments 
were compared between patients with and without neglect, using the 
Wilcoxon signed rank test. Associations between somatosensory and motor 
impairments were assessed using Spearman correlation coeffi cients.
Results: We recruited122 patients. Neglect was present in 27 patients 
(22%). In the neglect group, there were more patients with mixed 
somatosensory impairments, (74.1% vs 38.9% in no-neglect group) and 
less patients without somatosensory impairment (7.4% vs 18.9% in no-
neglect group). Between-group analysis revealed signifi cant differences 
in all somatosensory outcomes, with consistent more severe defi cits in 
patients with neglect (p <0.05). There were stronger correlations between 
FMA and somatosensation in the neglect group (0.46-0.78, except for PTT), 
than in the no-neglect group (0.08-0.42).
Conclusion: Neglect is associated with more severe somatosensory 
impairments after stroke, which is important when delineating 
rehabilitation strategies.
Robot-assisted stair climbing training and conventional 
physiotherapy in chronic stroke patients. A preliminary comparison
Christian Geroin1, Nicola Smania1, Eleonora Dimitrova1, Alessandro Picelli1, 
Daniele Munari1, Laura Martina1, Elisabetta Verzini1, Giacomo Lovato1, 
Andreas Waldner2, Christopher Tomelleri2, Marialuisa Gandolfi 1
1 University of Verona, Verona, Italy
2 Department of Neurological Rehabilitation, Private Hospital Villa Melitta, 
Bolzano, Italy
Introduction. Stair-climbing up and down is an essential part of everyday’s 
mobility. Physiotherapy focuses on strengthening, real fl oor walking and 
stairs climbing, but these methods do not stress in terms of intensity stair-
climbing practice.
Objectives. To compare whether an intensive robot-assisted stair climbing 
training (RASCT) is more effective than conventional physiotherapy (CP) for 
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improving stair climbing ability and gait in stroke patients.
Methods. A pilot randomized clinical trial. Patients received RASCT or CP, 
ten 45-minute treatment sessions, fi ve days a week, for two consecutive 
weeks. Stair climbing up and down time to accomplish 9 stairs, Berg 
Balance Scale (BBS), Time Up and Go Test (TUG), 10-Meter Walking Test 
(10MWT), 6-Minute Walking Test (6MWT), Modifi ed Ashworth Scale, and the 
electromyography of eight lower limb muscles were assessed before and 
after treatment.
Results. Ten patients were randomly assigned to RASCT(n5) or CP(n5) 
group. After treatment, no differences were found between RASCT and 
CP for all outcomes. Improvements were found for the time required to 
climbing up (P=0.06) and down (P= 0.06) stairs in the RASCT, but not in 
CP. Improvements in the RASCT and CP in TUG (P=0.04; P=0.04), 10MWT 
(P=0.04; P=0.04) and in 6MWT(P= 0.04) only for RASCT group were found. 
After training, a more physiological muscles activation in RASCT(5 lower 
limb muscles) and in CP(6 muscles) group was found.
Conclusion: RASCT may reduce the time required to climbing up and down 
the stairs. A larger sample is required to reveal the superiority of one 
approach rather than with another one. 
Use of a wakefulness-promoting agent (Armodafi nil) combined 
with neuro-rehabilitation improves walking distance in patients 
who suffered a stroke
Pasquale dr. Fonzetti1, Ron prof. Lazar2, Ashley dr. Giambrone3, Diana dr. 
Zondorak4, Rosanna Cirio4, Mike prof. Reding4
1 Burke Rehabilitation Hospital, White plains, United States of America
2 Columbia University, Nyc, United States of America
3 Weill Cornell Medical College, Nyc, United States of America
4 United States of America
Background and purpose: This study examined the effect of Armodafi nilto 
enhance motor recovery when combined with acute neuro-rehabilitation in 
patients who suffered a stroke with severe hemiparesis.
Methods: In a double blind, placebo control trial, 19 patients were 
randomly assigned in a 1:1 ratio to Armodafi nil 150 mg once daily and 
neuro-rehabilitation or placebo and neuro-rehabilitation between 7-21 
days after onset of stroke. Patients received Armodafi nil (or placebo) for 
ten consecutive days. Outcome measures included Timed 3-Minute Walk 
Test (T3-MWT), Fugl-Meyer (FM), Functional Independence Measure (FIM), 
Best poster competition Friday 22 May 2015
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NIHSS and the 9-Hole Peg Test (9-HPT). These tests were administered 
at baseline and days 12, 50, and 100. To assess mean differences in each 
outcome between treatment and placebo group, the Wilcoxon-Mann-Whitney
test was used. Patients, caregivers and investigators assessing outcomes 
were blinded to group assignment.
Results: Eleven patients were assigned to placebo and 8 patients to 
Armodafi nil. There were 14 patients who completed the study through day 
100 (8 placebo, 6 Armodafi nil). At day 50 when compared to baseline, the 
Armodafi nil group had a mean increase of 141.1 feet in walking distance 
(T3-MWT), while the placebo arm had an increase of 31.6 feet. At day 50 
when comparing mean walking distance between Armodafi nil and placebo 
group, a statistically signifi cant difference was identifi ed (p=0.0225). Other 
outcome parameters did not reach statistical signifi cance.
Conclusion: Patients who received Armodafi nil and neuro-rehabilitation 
in a sub-acute post-stroke period were more likely to improve their 
walking endurance compared to those who received placebo and neuro-
rehabilitation.
Brain activity during passive and active walking in robot-assisted 
gait training
Noel Keijsers, Eliana Garcia Cossio, Marianne Severens, Bart Nienhuis, 
Jaak Duysens, Jason Farquhar
Sint Maartenskliniek, Nijmegen, the Netherlands
Robot-assisted walking devices have been used during rehabilitation of 
patients with neurological disorders like stroke, Parkinson’s disease and 
spinal cord injury, for regaining and improving walking ability. Previous 
studies showed the advantage of brain computer interface (BCI) based 
robot-assisted training combined with physical therapy in the rehabilitation 
of the upper limb after stroke. Therefore, BCI robot-assisted gait training 
devices, might have important implications in the rehabilitation of the gait 
in patients with neurological disorders. In order to develop such BCI, it 
is necessary to evaluate the feasibility to decode walking intention from 
cortical patterns during robot-assisted gait training.
We investigated the spectral patterns in the electroencephalogram (EEG) 
related to robot-assisted active and passive walking in healthy participants 
(10) and in stroke patients during robot-assisted walking (1 in January 
2015 but more scheduled). A logistic regression algorithm was used to 
classify the differences between active and passive walking and standing still.
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A signifi cant decrease of power in the beta rhythm was found during 
walking in comparison to standing still. Mean classifi cation accuracies 
of 94.0±5.4% and 93.1±7.9% were reached when active and passive 
walking were compared against standing. The classifi cation performance 
between passive and active walking was 83.4±7.4%. The stroke patient 
showed a classifi cation accuracy of 95% between walking and standing. 
Furthermore, modulation of gamma activity in central midline areas was 
found to be associated with the gait cycle phases.
Our results support the feasibility of developing a BCI based robotic-
assisted treadmill for the rehabilitation of gait.
Best poster competition Friday 22 May 2015
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Lunch Symposium sponsored by IPSEN:
Thursday 21 May, 13.15 - 14.15 Room 0.2/0.3
“Yes! Early intervention in post stroke spasticity”
Presenter: Professor Raymond L. Rosales, MD, PhD
Chairman: Dr. Juan D. Martina, MD, Physiatrist
Several investigations regarding spasticity report that Botulinum toxin 
type A (BoNT-A) is effective in treating the spastic component of the 
upper motor neuron lesion (UMNL). However, studies on the effectiveness 
of BoNT-A in improving functioning are scanty. Furthermore, most 
investigations report results of treatment in the chronic phase of the 
UMNL. An issue that remains to be resolved though is the timing of the 
administration of BoNT-A. A publication by Sarah et a.l showed that early 
rehabilitation of patients with moderate and severe stroke is associated 
with better functional outcomes1 . Other studies report that early 
treatment of spasticity with BoNT-A (within 3 months after onset) can help 
prevent deformities2,3 or can improve arm function4. A study published 
in 2012 by Rosales et al.5 reports that BoNT-A administered within 2-12 
weeks of stroke can provide a sustained reduction in post-stroke spasticity. 
The advantages of early rehabilitation intervention in post-stroke spasticity 
will be discussed in this symposium. 
Lunch Symposium sponsored by Medtronic:
Friday 22 May, 12.15 - 13.15 Room 0.2/0.3 
Controversies in Intra-Thecal Baclofen (ITB) therapy
Speakers: A. Geurts (moderator), A. Viaene, V. De Groot, M. Moens
Content: Intrathecal baclofen (ITB) is a very effective therapy for reduction 
of lower-body spasticity which often also has benefi cial effects on upper-
limb spasticity. However, it is an invasive treatment with risk of several 
complications related to implantation and long-term failures. As a result, 
its application remains limited to patients with severe spasticity who do 
not have other treatment options and who typically have a very limited or 
no ambulation capacity. Remarkably, the use of ITB therapy shows large 
discrepancies between (developed) countries that cannot be explained 
by differences in incidence or prevalence of eligible patients. Apparently, 
doctors use different criteria for indication probably due to personal views 
on risk and benefi ts. In this symposium, several brief pitches will be given 
Lunch symposia
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by experts in ITB therapy from the Netherlands and Belgium, each starting 
with a clear (slightly provocative) statement. At the end, we hope to have 
given you a more realistic view on the benefi ts and risks of ITB for people 
with spasticity who are wheelchair-bound and for those who still ambulate. 
Lunch Symposium sponsored by Motekforce Link:
Friday 22 May, 12.15 - 13.15 Room 0.8
Innovative technologies for balance and gait rehabilitation
V. Weerdesteyn, C. Hollands, K. Meijer
Balance and gait impairments are common targets for treatment in the 
fi eld of rehabilitation. Task-specifi c exercise training is an established 
and effective method for improving balance and gait abilities in a variety 
of patient groups. The recent advent of rehabilitation technologies 
specifi cally targeted at balance and gait training has opened up a window 
of opportunity for delivering such training tailored to the individual’s needs, 
at greater intensities and under more challenging – yet safe – conditions. 
These assets of technology-based balance and gait training are expected 
to translate into greater training effects. In this symposium, we will 
present the scientifi c background for these technologies, including the 
latest results from recent training studies.
Lunch symposia
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Topic - Stroke Management
Portable myoelectric brace use improves self-reported function 
but not reaching kinematics in patients >1 year post-stroke
Nienke Willigenburg, Michael Mcnally, Timothy Hewett, Stephen Page
The Ohio State University, Columbus, United States of America
Background: Stroke frequently causes debilitating upper extremity (UE) 
motor impairments that are retained well beyond rehabilitation discharge.
Objective: To examine the effi cacy of an 8-week regimen combining 
repetitive task-specifi c practice with a myoelectric brace (RTP + Myomo) on 
paretic upper extremity (UE use in valued activities, perceived recovery, and 
reaching kinematics).
Subjects: Twelve subjects (4 males; mean age 53.5 years; mean time post 
stroke 61.7 months).
Interventions: Seven subjects were administered RTP + Myomo therapy, and 
5 were administered RTP only. Both groups participated in individualized, 
45-minute therapy sessions occurring 3 days/week over an 8-week period.
Main Outcome Measures: The arm, hand ability, activities of daily living, and 
perceptions of recovery scales of the Stroke impact Scale (SIS), as well as 
UE kinematics, assessed before and after the intervention.
Results: Subjects in the RTP + Myomo group showed signifi cantly greater 
improvements on most SIS subscales, but this did not coincide with 
increased elbow extension during the reaching tasks.
Conclusions: RTP integrating myoelectric bracing appears more benefi cial 
than RTP only in increasing UE movement and ability to perform valued 
activities and perceptions of overall recovery, but does not convey superior 
benefi ts in terms of UE kinematics. When taken in combination with other 
study fi ndings, results suggest that clinicians may be able to signifi cantly 
reduce the debilitating impact of moderate UE impairment in a large 
number of stroke survivors using the RTP + Myomo approach.
Postural responses to noisy support surface perturbations after 
stroke
Troy Rand1, Jessica Fujan-Hansen1, V.N. Pradeep Ambati1, Pierre Fayad2, 
Mukul Mukherjee1
1 University of Nebraska at Omaha, Omaha, United States of America
2 University of Nebraska Medical Center, Omaha, United States of America
Posters
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Healthy standing posture is characterized by the ability to interact with a 
changing environment while maintaining upright stance. Being adaptable to 
changing environments affords fl exibility and allows the system to encounter 
novel environments without losing control of posture. The purpose of this 
research was to determine if stroke survivors could adapt to support surface 
translations that were structured with different types of noise.
Methods: Five stroke survivors and eight healthy controls participated in this 
research. Participants stood on a force platform on the Neurocom Balance 
Manager (Neurocom Intl., Clackamas, OR, USA). The support surface was 
translated in the anteroposterior direction according to waveforms with 
different strengths of long-range correlations (LRC). They also performed 
a normal standing trial where the platform did not move. Detrended 
fl uctuation analysis was performed on the center of pressure signal to 
determine the strength of the LRC.
Results: During normal standing the stroke survivors’ posture exhibited less 
adaptability compared to the healthy controls. The stroke survivors LRC 
weakened in all conditions compared to normal standing, regardless of the 
inherent structure of the support surface translations (P = .031). While 
healthy controls demonstrated adaptability to support surface perturbations 
by adjusting the LRC in postural control, chronic stroke survivors did not 
show such adaptive ability across conditions. This lack of adaptability makes 
interactions with environmental perturbations diffi cult for stroke survivors 
and impacts functionality. Focusing rehabilitation protocols towards 
regaining healthy temporal structures in postural control could be the key 
to improve functionality in chronic stroke survivors.
Place attachment in stroke rehabilitation: a transdisciplinary 
encounter between cultural geography and rehabilitation medicine
Christa Nanninga1, Louise Meijering2, Marleen Schönherr1, Klaas Postema1, 
Ant Lettinga1
1 University Medical Center Groningen, Haren, the Netherlands
2 Faculty of Spatial Sciences, Groningen, the Netherlands
Introduction: Stroke patients perceive the transition from the clinic to home 
as diffi cult. Rehabilitation medicine can improve this transition by studying 
people-place relationships as set out in cultural geography.
Objective:To increase understanding of stroke survivor’s needs to re-
establish attachment to meaningful places at home and in the community.
Methods: Qualitative research methodology including in-depth interviews 
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with twenty-four stroke survivors during the rehabilitation, post-discharge 
and reintegration phase.
Results: Participants longed for recovery and domestic places in the 
rehabilitation phase, for pre-stroke activities and roles in the post-discharge 
phase, and for recognition and a sense of belonging in the reintegration 
phase. Participants’ selves had changed, while the spatial and social 
contexts of their homes had remained the same. It was diffi cult to achieve a 
feeling of being at home in their bodies and own living environments again. 
Complexities that needed to be dealt with to engage with the outside world, 
turned participants inwards. Family members of participants with cognitive 
problems, longed for support and recognition in dealing with the changed 
personality of their spouses.
Discussion and conclusion: Rehabilitation should put greater effort 
into supporting stroke survivors and their families in home-making 
and community reintegration processes, and help them to re-own and 
renegotiate their disabled bodies and changed identities in real life.
Course of participation after subarachnoid haemorrhage
Elize Kruisheer1, Irene Huenges Wajer2, Johanna Visser-Meily1, Marcel Post1
1 De Hoogstraat Rehabilitation and University Medical Center Utrecht, 
Utrecht, the Netherlands
2 Department of Neurology and Neurosurgery, Brain Center Rudolf Magnus, 
UMCU, Utrecht, the Netherlands
Background: Most patients with subarachnoid haemorrhage (SAH) regain 
functional independence. However, these patients may nevertheless 
experience restrictions in participation. Little is known about the participation 
problems of patients with SAH to date. Objective: To investigate the 
participation restrictions in patients with SAH, the course of participation 
over time and to identify determinants of this course.
Methods: One hundred ADL-independent patients (Barthel Index = 20) were 
included who routinely visited our SAH outpatient clinic 3 months post-
SAH. Participation was assessed using the Restrictions scale of the Utrecht 
Scale for Evaluation of Rehabilitation-Participation (USER-P) at 3, 6 and 
12 months post-SAH. Repeated measures analysis of variance (ANOVA) 
was conducted to identify possible determinants (demographic and SAH 
characteristics, mood and cognition).
Results: Three months post-SAH, the most commonly reported restrictions 
concerned work/education (70.5%), housekeeping (50.0%) and going out 
88
(45.2%). Twelve months post-SAH patients felt most restricted in work/
education (24.5%), housekeeping (23.5%) and chores in/around the house 
(16.3%). Participation scores increased signifi cantly between 3 and 6, and 
between 3 and 12 months post-SAH. The course of participation was only 
determined by mood (F (1,74)=18.31, p=0.000, partial eta squared 0.20), 
suggesting lower participation scores at each time point for patients with 
mood disturbances.
Conclusions: Participation restrictions after SAH diminished over time. 
However, 30 patients (30%) reported one or more participation restrictions 
12 months post-SAH. Mood disturbances negatively infl uenced the course 
of participation after SAH. Early interventions for mood disturbances may 
improve participation after SAH.
Sources of funding: self-funded.
A2DS2 score to predict stroke-associated pneumonia in a French 
stroke unit
Emmanuelle Cugy1, Melanie Engelhardt2, Pierre-Alain Joseph2, Igor Sibon2
1 CH Arcachon, La teste de buch, France
2 CHU Pellegrin, Bordeaux, France
Background: Stroke-associated pneumonia is a leading cause of in-hospital 
death following stroke. [1] Moreover patients with stroke-associated 
pneumonia show poorer functional outcome. [2] Screening patients at 
high risk is one of the main challenges in acute stroke units. A2DS2 score 
predicts post-stroke pneumonia based on routinely available data, but was 
only evaluated in Germany [3] and China [4].
Objective: The aim of our study was to test the A2DS2 tool in a population of 
stroke patients admitted in a French stroke unit.
Method: 1815 consecutive patients with acute ischemic stroke admitted 
in our local stroke unit from July 2013 to June 2014 in our tertiary center 
hospital were retrospectively analyzed with A2DS2 score. A2DS2 score was 
calculated as follows: Age ≥ 75 years=1, Atrial fi brillation=1, Dysphagia=2, 
male Sex=1; stroke Severity: NIHSS score 0-4=0, 5-15=3, ≥16=5. Only in-
hospital pneumonia and death rate were considered.
Results: Pneumonia was observed in 5% of patients and caused in-
hospital fatality in 2%. Stroke-associated pneumonia ranged from 1.1% in 
patients with lower A2DS2 score (0-4) to 23,5% in those with higher score 
(5-10) (p < 0,0001).
Conclusion: A2DS2 score might be useful to predict stroke-associated 
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pneumonia in stroke patients treated in French early care stroke unit.
[1] F. L. Silver, J. W. Norris, A. J. Lewis, and V. C. Hachinski, “Early mortality 
following stroke: a prospective review,”Stroke J. Cereb. Circ., vol. 15, no. 3, 
pp. 492-496, Jun. 1984.
[2] W. F. Westendorp, P. J. Nederkoorn, J.-D. Vermeij, M. G. Dijkgraaf, and 
D. van de Beek, “Post-stroke infection: a systematic review and meta-
analysis.,”BMC Neurol., vol. 11, 2011.
[3] S. Hoffmann, U. Malzahn, H. Harms, H.-C. Koennecke, K. Berger, M. 
Kalic, G. Walter, A. Meisel, and P. U. Heuschmann, “Development of a 
clinical score (A2DS2) to predict pneumonia in acute ischemic stroke,”Stroke 
J. Cereb. Circ., vol. 43, no. 10, pp. 2617-2623, Oct. 2012.
[4] Y. Li, B. Song, H. Fang, Y. Gao, L. Zhao, and Y. Xu, “External Validation 
of the A2DS2 Score to Predict Stroke-Associated Pneumonia in a Chinese 
Population: A Prospective Cohort Study,”PloS One, vol. 9, no. 10, 2014.
Caregiver mediated exercises with e-health support for 
early supported discharge after Acquired Brain Injury: 
the CARE4STROKE+ program design
Rinske Nijland1, Judith Vloothuis Md1, Marijn Mulder Msc1, Erwin van Wegen 
Phd2, Gert Kwakkel Phd2
1 Reade, center voor rehabilitation and reumatology, Amsterdam, the 
Netherlands
2 VU Medical Center, Department of Rehahabilitation Medicine, research 
institute M, Amsterdam, the Netherlands
Introduction: Several systematic reviews have shown that additional exercise 
therapy has a positive effect on functional outcome after acquired brain injury 
(ABI). A method to augment the intensity of training without increasing staff 
time is caregiver-mediated exercises (CME) combined with e-health services.
Objective: The primary aim is to evaluate the clinical- and cost-effectiveness 
of a CME program combined with e-health services (CARE4STROKE+).
Patients: 88 patients with ABI admitted to several hospitals, rehabilitation 
centres or nursing homes in the Netherlands.
Methods: A single-blinded randomized controlled trial, in which patients 
are randomly assigned to either 8 weeks of the CARE4STROKE+ program in 
addition to usual care or 8 weeks of usual care. The tailor made program is 
compiled on a tablet and consists of video-based exercises for gait and gait 
related activities in which a caregiver acts as an coach.
Outcome measures: Primary outcome measures are length of stay, self-effi cacy
90
for patient and caregiver and self-reported health status. Secondary outcomes 
are aimed at functional outcome of the patient, caregiver strain and costs.
Pilot results: Pilot data from 4 patient-caregiver couples show that CME can 
be safely applied.
Conclusion: This is the fi rst proof-of-concept trial, fi nanced by ZonMw, in 
which the effectiveness of CME combined with e-health services to enhance 
ESD is investigated. The fi rst results are expected at the end of 2016.
Rehabilitation of motor function after stroke: a review focused on 
techniques to stimulate upper extremity recovery
Samar Hatem1, Vincent Prist1, Xue Zhang2, Delphine Dispa3, Yannick 
Bleyenheuft4
1 Brugmann University Hospital, Brussels, Belgium
2 Katholieke Universiteit Leuven, Leuven, Belgium
3 Cliniques universitaires St-Luc, Brussels, Belgium
4 Université catholique de Louvain, Brussels, Belgium
Stroke is one of the leading causes for disability worldwide. Motor function 
defi cits due to stroke affect the patients’ mobility, their limitation in daily life 
activities, their participation in society and their odds of returning to professional
activities. All of these factors contribute to a low overall quality of life.
Rehabilitation training is the most effective way to reduce motor 
impairments in stroke patients. This review focuses both on conventional 
treatment methods and on innovating rehabilitation techniques used for 
promoting upper extremity motor function in stroke subjects. The different 
rehabilitation interventions are described and discussed in an evidence-based 
way. Additionally, recent technology-based interventions in stroke 
rehabilitation including non-invasive brain stimulation, robot-assisted training 
and virtual reality immersion are addressed. Finally, a decisional tree based on 
evidence from the literature and characteristics of stroke patients is proposed.
At present, the stroke rehabilitation fi eld faces the challenge to tailor 
evidence-based treatment strategies to the needs of the individual stroke 
patient. Interventions can be combined in order to achieve the maximal 
motor function recovery for each patient. Such combinations are scarcely 
studied. Though the effi cacy of some interventions may be under debate, 
motor skill learning and some new technological approaches give promising 
outcome prognosis in stroke motor rehabilitation. 
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Evidenced-based education program for physical and occupational 
therapists in the Netherlands: How to become an expert in 
treatment of patients after Stroke?
Jip Kamphuis1, Gert Kwakkel2
1 ViaReva centre for Rehabilitation, Vaassen, the Netherlands
2 VU University Medical Center, Department of Rehabilitation Medicine, 
Amsterdam, the Netherlands
Introduction: A concept-free acknowledged course curriculum neuro-
motor-rehabilitation was developed by a project group of Dutch researchers 
leading in the fi eld of stroke, the former Dutch society of Bobath/NDT 
Instructors and educational support of the University of Maastricht. Purpose 
of this program was to educate physical (and occupational) therapists to 
become experts in treatment of patients after stroke. 
Objective: The aim of the present study is to evaluate this course curriculum 
by describing and evaluating the assumptions of this eclectic course. 
Methods: The two main assumptions of this course were that students: 1) 
are able to select effi cient and effective goals for treatment based on best 
available evidence and 2) are capable to maintain the required knowledge, 
skills and attitude. Therefore, a competence profi le for experts in 
neurorehabilitation was described based on principles of clinical reasoning: 
diagnostics, prognostics, treatment and evaluation. Also principles of active 
and life long learning were implemented in the course. These competences 
are trained in theoretical and practical classes. The course is evaluated by 
student’s self-written portfolio and a theoretical exam. 
Results: Since 2007 thirteen courses were organized and 316 physical 
therapist students were trained. Since 2009 six short version courses were 
organized for 127 experienced physical therapist. Since 2012 three courses 
for occupational therapists were organized and 67 students fi nished this 
course. The impact of this course on knowledge about evidence-based 
practice as well as the perceived quality of the course by students will be 
presented in May 2015.
Conclusion: A concept-free, eclectic course ‘neurorehabilitation’ for physical 
and occupational therapists was implemented in post graduation education 
program in the Netherlands. Although many therapists are successfully trained 
it is unclear whether they became experts in treatment of stroke patients.
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Ingredients for successful joint (para)medical consultation after 
stroke; interdisciplinary care after hospital discharge home 
Muriel Rutgers-Koolstra1, Ernst Evenhuis1, Chloé Balland1, Pauline Manni1, 
Ellen Witteveen1, Isaline Eijssen1, José Kramer2
1 VU medical centre, Amsterdam, the Netherlands
2 the Netherlands
Background: Each year, 250-300 stroke patients are admitted to the stroke 
unit at VU university medical center (VUmc). 40% of these patients are 
discharged to their own home. Fatigue and mild cognitive defi cits are commonly 
perceived symptoms in this group. These symptoms can limit the performance 
of complex activities as well as social participation and return to work.
Aim: Early identifi cation and treatment of disabling factors in the performance 
of activities and in the participation in social life of patients with stroke and 
their caregivers after discharge from the hospital.
Method: Patients had a follow up with the stroke advisory service (SAS) 
2 weeks after discharge. The patients and their caregivers attended the joint 
medical consultation (JMC) at VUmc within 4-6 weeks after discharge from 
the hospital, to identify perceived problems and initiate proper treatment 
if indicated. The program consists of a interdisciplinary triage as well as 
expansion of the regional primary care network.
Results: Three years after implementing the JMC 95% of the patients had 
their follow-up at the SAS and/or at the JMC. On average, each JMC session 
was attended by 4 patients. 34% of the patients were referred for further 
rehabilitation. Key reasons for referral were fatigue in relation to occupation, 
resuming sports and work, cognitive defi cits and coping with the disease.
Conclusion: The JMC is a promising concept for patients discharged home 
after hospitalization post stroke in order to identify perceived problems in 
their home environment. The continuation of care can only be ensured by a 
well-run primary care network.
Systemic review and meta-analysis of effi cacy of non-invasive brain 
stimulation in dysphagia subsequent to stroke
Seung Nam Yang1, Sung-Bom Pyun2, Hyun Jung Kim2, Hyeong Sik Ahn2, 
Byung Joo Rhyu2, Hyo Jeong Kang2
1 Korea University Guro Hospital, Korea University College of Medicine, Seoul, 
South-Korea
2 South-Korea
Posters
C
on
gr
es
s 
on
 N
eu
ro
R
eh
ab
ili
ta
tio
n 
an
d 
N
eu
ra
l R
ep
ai
r 
20
15
 | 
M
aa
st
ri
ch
t
93
Objectives: to assess the effi cacy and safety of non-invasive brain 
stimulation (NIBS) in patients with dysphagia subsequent to stroke.
Methods: A systematic search of the literature published by Medline 
(January 1, 1976 through June 21, 2013), EMBASE (January 1, 1985 through 
June 21, 2013), and Cochrane Library (January 1, 1987 through June 21, 
2013) for all relevant articles relating NIBS, dysphagia and cerebrovascular 
disorders (CVD). Two reviewers (S.N.Y and S.B.P) independently evaluated 
the eligibility of retrieved data according to the selection criteria and 
assessed methodological quality of thestudies using the ‘assessing risk 
of bias’ table recommended in the Cochrane Handbook for Systematic 
Reviews of Interventions (version 5.0.2). Six randomized controlled trials 
(59 intervention groups and 55 placebo groups) wereidentifi ed for NIBS for 
dysphagia after CVD and included in meta-analysis
Results: Improvement of function scale scores of dysphagia in patients 
with NIBS showed statistically signifi cant difference compared to those 
of patients with sham stimulation (standardized mean difference = 1.08, 
95% confi dence intervals = 0.29 - 1.88, p = 0.008; I2=72%). Subgroup 
analysis according to the type of intervention (3 studies for rTMS and 3 
for tDCS) showed that statistically signifi cant benefi cial effect of NIBS 
compared to sham stimulation was seen in rTMS group, but not in tDCS 
group. According to intervention site (ipsilesional vs contralesional site 
stimulation), there was no statistically signifi cant differentce between two 
groups. There was no reported complication of NIBS in this analysis
Conclusions: Our results showed NIBS in dysphagia after stroke have 
benefi cial effect compared to sham stimulation.
Proportion of patients with acute ischemic stroke who presented 
dysphagia in clínica alemana temuco, Chile, during the period from 
October 2013 to October 2014
Rodrigo Rivas, Raúl Alarcón, Jorge Donat, Pablo Pasten, Diego Alveal, 
Cecilia Klapp, Miguel Henriquez
Clínica Alemana Temuco, Temuco, Chile
Background: Hospital-acquired pneumonia (HAP) is often the result or 
aspiration of oral secretion and is reported to occur in 3.9%-21.4% of acute 
ischemic stroke (AIS) patients overall. Since the presence of dysphagia 
has been associated with increased risk of pulmonary complications and 
mortality. Our national guidelines recommend swallow evaluation be 
performed in at-risk patients before any oral intake.
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Aim: To determine the proportion of patients with AIS who presented dysphagia 
in Clínica Alemana Temuco (CAT) from October 2013 to October 2014.
Methods: All patients with AIS hospitalized in (CAT) were evaluated. The 
variables of age, sex, realization and form of swallowing evaluation. Dysphagia 
was considered with a positive swallowing evaluation according our national 
guide (MINSAL, 2013), made by physicians and speech therapist and a positive 
nasofi brolaryngoscopy (FEES). All patients signed informed consent.
Results: Of 73 patients, 11 were excluded for having a TIA. Of the total 62, 
22 presented dysphagia (35.5%). Of the patients with dysphagia, 16 were 
male (72.8 %), 6 women (27.2 %). The median age: 66.4 years (±14.2). Only a 
48.4% was formally written by the physician in the medical record the form 
of swallowing evaluation in the fi rst 24 hours. 4 (6.5%) had an aspiration 
pneumonia and none had a nosocomial pneumonia. 1 patient died (1.6%)
Conclusion: The proportion of dysphagia in AIS in CAT is a similar proportion 
to other studies. However we should improve the screenings and diagnostics 
protocols especially the formally written evaluation. 
Topic - Spasticity & Motor Rehabilitation
Feasibility of technology supported arm and hand training compared 
with usual arm and hand training at home in chronic stroke
Sharon Nijenhuis1, Gerdienke Prange1, Jan Wagenaar2, Johan Rietman1, 
Jaap Buurke1
1 Roessingh Research and Development, Enschede, the Netherlands
2 Department of rehabilitation medicine, ZGT hospital, Almelo, the Netherlands
Background: Telerehabilitation allows to continue rehabilitative training at 
home after (early) discharge from a rehabilitation center or a hospital 
rehabilitation unit. Use of rehabilitation technology could partly relieve the 
increasing strain on stroke rehabilitation caused by an increasing stroke 
prevalence.
Objective: To examine the feasibility and clinical effects of technology-
supported arm and hand training, compared with usual arm and hand 
training at home in chronic stroke.
Methods: Twenty chronic stroke patients received six weeks of arm and 
hand training at home with either a technology-supported training system 
(EXP) or conventional exercises from an exercise book (CON). Evaluation 
of feasibility involved actual training duration, and perceived motivation 
examined post-training by the Intrinsic Motivation Inventory (IMI). Arm and 
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hand function was evaluated pre-training, post-training and at two-month 
follow-up by the Fugl-Meyer Assessment (FM), Action Research Arm Test 
(ARAT) and Box and Blocks Test (BBT).
Results: Mean training duration per week was higher in the CON group 
than EXP group (212 and 117 minutes, respectively). Both groups reported 
equal positive motivation during training (Mean IMI CON = 5.3, EXP = 5.1). 
FM, ARAT and BBT improved signifi cantly over training (+1.6, +1.2 and +2.5 
points, respectively). These improvements did not differ between groups.
Conclusion: Technology-supported home-based arm and hand training is 
a promising tool for intensive, self-administered practice in chronic stroke. 
It is as feasible and effective as conventional therapy for the arm and hand 
at home in chronic stroke.
Quality of motor imagery is associated with emotional context
Michal Kafri1, Samantha Stringham2, Judith Deutsch2
1 Department of Physical Therapy, University of Haifa, Haifa, Israel
2 Rivers Lab, Department of Rehabilitation and Movement Sciences, 
Rutgers, Newrk, nj, United States of America
Introduction: Motor imagery (MI) is commonly used in neurorehabilitation. 
Gains in motor performance after MI practice might be infl uenced by 
the quality of the imagery. This study tested the association between the 
emotional context (valence and arousal levels) in which MI is performed 
and the quality (vividness) of the imagery. 
Method: Twelve healthy individuals participated (mean age=30.7±10.2 
years, female=7). Data were collected in one session that included 
practicing MI of walking and a computerized test of MI that consisted of 
3 imagery conditions: walking MI, walking MI integrated with positive 
emotional cues (e.g. walking happily), and walking MI with positive 
emotional cues and subject-centered goals (e.g. walking to buy a present 
for a loved one). Each condition was repeated four times. Participants were 
instructed to listen to the scripts and then to imagine the activity. After 
each imagery session, participants were asked to rate their emotional and 
arousal levels in response to the imagery, using self-assessment manikins 
(maximum score=9), and to rate the vividness of the image of walking on a 
5-point scale. 
Results:Emotional and arousal levels were signifi cantly higher for MI 
with emotional cues and was subject-centered, compared to standard MI 
(7.48±1.0 vs. 5.61±0.6 and 6.48±2.0 vs. 3.98±1.4 respectively, p<0.001). 
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Imagery vividness was associated with emotional level (X2=26.85, p<0.001, 
Cramer’s V=0.26) and arousal level (X2=33.27, p<0.001, Cramer’s V=0.42). 
Conclusion: MI quality is associated with emotional context, which can be 
enhanced by integrating emotional cues and subject-centered goals.
Responsiveness of single- and dual-task gait parameters in 
patients with a stroke
Jan Kool, Christine Meier, Désirée Schawalder, Michaela Naef, Peter Oesch, 
Urs Gamper, Jürg Kesselring
Rehabilitationszentrum Klinik Valens, Valens, Switzerland
Introduction: Improvement of walking ability is a high priority goal in stroke 
rehabilitation. Comfortable gait velocity under single task (ST) conditions 
is the most frequently used outcome parameter. Variability measures of 
step length and base of support during ST and dual task (DT) walking are 
impaired in patients with a stroke. The aim of this study was to compare 
the responsiveness of velocity and variability parameters under ST and DT 
conditions.
Methods: Before and after rehabilitation we assessed patients with a stroke 
walking on a 10-meter sensored walkway (GAITRite®). Patients walked with 
comfortable speed under two conditions: 1) ST and 2) DT walking counting 
backwards. We evaluated gait speed, step length variability, base of support 
variability and DT costs ((STspeed-DTspeed)/STspeed). Responsiveness was 
expressed as standardized response mean (SRM=mean difference/SD of 
differences) defi ned as large if >0.7 small if <0.2.
Results: SRMs were large for DT walking velocity (0.89), DT base of support 
variability (0.77) and ST walking velocity (0.73). SRMs were intermediate for 
DT step length variability (0.45) and small for ST base of support variability 
(0.13), ST step length variability (0.07) and DT costs (0.04).
Conclusion: DT walking velocity and DT base of support variability seem 
more responsive than single task walking velocity to evaluate outcome in 
gait rehabilitation of patients with a stroke. ST variability measures and DT 
costs had low responsiveness. Studies in larger samples and patients with 
other neurological conditions are currently conducted.
BOLD signal correlates of Motor Acuity Learning under the 
infl uence of tDCS
Kai Lutz1, Mario Widmer2, Piero Liuzzi2, Andreas Luft2
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1 University Zürich, Zürich, Switzerland
2 Switzerland
A group of N=30 healthy young participants practiced a motor skill task while 
being scanned with fMRI. Half of the subjects were exposed to tDCS with 
the anode placed over the primary motor cortex during the fi rst 10 minutes 
of each day’s training. Motor activity consisted of a ballistic wrist movement 
which was recorded by movement cameras and linearly transformed into a 
movement of a cursor on a computer screen. The task was to perform the 
wrist movement at a given speed in such a manner that the cursor moved 
inside a channel without leaving it. Training took place over 4 days, with each 
day comprising 360 learning trials lasting 20 to 25 minutes. Before and after 
each training, 100 test trials were performed in 5 movement speeds to make 
sure that learning of accuracy did not compromise speed and vice versa. 
Two further test sessions were performed on day 12 and day 26. Preliminary 
results show a shift in the speed accuracy function towards greater accuracy 
from day 1 to day 4. A tendency towards greater percentage improvement 
from pre to post training under infl uence of tDCS has been found (p < 0.05), 
however, overall learning (from day 1 to day 4) was not signifi cantly infl uenced 
by tDCS. Within the training sessions, signifi cant changes of cerebellar activity 
have been detected. The results point to the importance of the cerebellum 
in learning of ballistic movements under visual control, thus complementing 
recent fi ndings of other groups.
Interest of isotopic scintigraphy coupled with computed tomography 
for the investigation of intrathecal devices malfunction
Flavie Frémondière1, Avigaëlle Sher2, Olivier Couturier2, Isabelle Richard1, 
Mickaël Dinomais1, Franck Lacoeuille2
1 Department of Physical Medicine and Rehabilitation, University of Angers, 
Angers, France
2 Department of Nuclear Medicine, University of Angers, Angers, France
Background: Intrathecal baclofen (ITB) infusion is an effi cient treatment 
for generalized and intractable spasticity. Device malfunction remains 
the fi rst cause of ineffi ciency. The most frequent causes are catheter 
disconnection, kink, leakage or malposition and diagnosis may be diffi cult 
using conventional X rays or infusion of a radiopaque agent. 
Methods: Combination of Indium111 diethylenetriamine penta-acetic acid 
(DTPA) scintigraphy and computed tomography (CT) in six cases in which ITB 
was ineffi cient. Prior conventional X rays had not allowed diagnosis of the 
origin of the dysfunction.
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Results: In 4 cases, computed tomography combined to scintigraphy showed 
that the drug did not reach the target: leakage of the pump-catheter connection 
in one case, stagnation in the pump with no migration in the catheter in one 
case, stagnation at the epidural level in one case and in the caudal dural sac 
in one case. In the remaining two cases, combined imagery showed correct 
diffusion of the baclofen along the spinal axis and ruled out device dysfunction.
Conclusion: Combination of scintigraphy and CT allows both functional and 
anatomical imagery of the device. Slow infusion of the radioisotope mimics 
correctly the diffusion of Baclofen and seams preferable to bolus injection of 
a radiopaque agent. Scintigraphy coupled to CT should be included in the 
decision tree when investigating ITB ineffi ciency.
Electrophysiological correlates of attention for motor rehabilitation
Michael Pereira, Aleksander Sobolewski, José Del R. Millán
CNP-EPFL, Lausanne, Switzerland
Attention modulates neural plasticity and is paramount to effi cient 
motor (re)learning after brain damage. Unfortunately, stroke survivors 
cannot sustain high attentional levels during repetitive and monotonous 
rehabilitation exercises. Our objective was to fi nd neural correlates of 
attention / engagement during motor tasks as a fi rst step towards tracking 
such phenomena in real time to inform the rehabilitation therapy. In this 
initial EEG study, we found two relevant phenomena in healthy subjects 
performing visuomotor tracking tasks of various diffi culties. First, we found 
frontal midline theta to be a marker of performance monitoring, present 
when subjects process errors they commit during the task. Secondly, 
ipsilateral motor cortex activation, as indexed by sensorimotor rhythm 
desynchronisation, increased as more precise planning / control was 
required to perform the task. Similar desynchronisation contrasts were 
also found at scalp locations overlying parietal and contralateral premotor 
cortices. Such markers - increased motor cortex activation accompanying 
more complex motor control, and frontal midline theta indicating monitoring 
of performance level - after validation in patient groups could be used in 
EEG-assisted motor rehabilitation, especially in novel approaches utilising 
brain-computer interface (BCI) technology, to monitor patient state and 
progress, and adapt task (diffi culty) settings to maintain high levels of attention.
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Additional therapy in the chronic post-stroke period promotes 
further improvements in upper-limb motor-function
Penelope Mcnulty1, Angelica Thompson-Butel2, Christine Shiner2, Terry Trinh2
1 Neuroscience Research Australia, Randwick, nsw, Australia
2 Australia
There is renewed debate concerning the effi cacy of rehabilitation in the 
chronic period post-stroke when there is no infl uence of natural recovery. In 
this study we tested the hypothesis that further improvements in upper-limb 
motor-function would be promoted by additional therapy in chronic stroke. 
Twelve patients aged 50.5 years (range 18-78 years) and 24.4 months post-
stroke (range 11-48 months) completed Wii-based Movement Therapy ≥6 
months after completing modifi ed-Constraint-induced Movement Therapy as 
part of a randomised controlled trial of rehabilitation in the chronic post-
stroke period. Upper-limb motor-function was tested before and after each 
14-day dose-matched rehabilitation program using a suite of tests including 
the upper-limb motor Fugl-Meyer Assessment (FMA) and Motor Activity Log 
Quality of Movement subscale (MALQOM). Despite the heterogeneity of this 
small cohort (2 were classifi ed with low upper-limb motor-function; 7 with 
moderate, and 3 with high motor-function), signifi cant improvements were 
seen after both the fi rst and second program of therapy for the FMA (p=0.007 
and 0.048, respectively) and MALQOM (p<0.001 and p=0.001, respectively). 
The benefi ts of therapy were sustained 6 months after each program of 
therapy for both measures (p>0.05). Although not all patients demonstrated 
improved FMA scores, MALQOM scores were substantially higher for all 
patients after the second period of therapy. This study demonstrates that 
ongoing therapy can translate into activities of daily living that are unrelated to 
the content of therapy. More importantly, additional rehabilitation promoted 
further improvements in upper-limb motor-function in the chronic period 
post-stroke regardless of the level of residual voluntary motor-function.
Differences in 6-month outcomes after Wii-based Movement Therapy 
compared to modifi ed-Constraint-induced Movement Therapy
Penelope Mcnulty1, Angelica Thompson-Butel2, Christine Shiner2
1 Neuroscience Research Australia, Randwick, nsw, Australia
2 Australia
Rehabilitation needs do not end with discharge from in- and out-patient 
services. Independence in activities of daily living can only be increased by 
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making rehabilitation available in the chronic period post-stroke. Forty-
one patients 2-46 months post-stroke (mean 13.7±12.1 months) received 
Wii-based Movement Therapy (WMT) or modifi ed-Constraint-induced 
Movement Therapy (mCIMT) in a dose-matched, assessor-blinded RCT. 
Patients were assessed at baseline, post-therapy, and 6-month follow-up 
using a suite of assessments including the primary outcome measures 
of Wolf Motor Function Test timed-tasks and Motor Activity Log Quality of 
Movement subscale (as a measure of independence). 6-month outcomes 
were assessed using a standardised questionnaire, analysed using chi-
squared tests. There were no differences in upper-limb motor-function 
between groups at any time point. Motor-function improved with therapy 
(p<0.001) and this was sustained at 6 months (p>0.05). Patient preference 
and acceptance were higher for WMT than mCIMT. The WMT group 
demonstrated higher rates of continued therapy activities and reduced 
medications, and increased levels of physical activity (p=0.003) at 6 months 
compared to mCIMT. Similarly, the WMT group had fewer fallers and fewer 
falls with no evidence of decreased physical activity. The uptake of an 
optional cross-over therapy favoured WMT (n=12, p<0.001) with no patients 
crossing over to mCIMT. This study demonstrates that WMT is as effective 
as mCIMT for upper-limb rehabilitation and increased independence in 
everyday life. The engaging and enjoyable nature of WMT has the potential to 
promote high levels of prolonged therapeutic activities with increased levels 
of physical activity in chronic stroke.
Virtual reality for rehabilitation of the upper limb after stroke
Pawel Kiper, Michela Agostini, Paolo Tonin, Andrea Turolla
Fondazione Ospedale San Camillo IRCCS, Venezia, Italy
Source of funding: Funded by IRCCS San Camillo Hospital Foundation 
(Protocol No. 02/09vers.2.0).
Background: The recovery of upper extremity motor function in stroke 
survivors is one of the main therapeutic aims for both patients and 
physiotherapist. Emerging evidence indicates that virtual reality is an 
innovative effective approach for stroke rehabilitation. Reinforced feedback 
in Virtual Environment (RFVE) exploits a high-fi delity computer interface 
to administer augmented feedback by means of an artifi cial real-time 
simulation, allowing the same tasks as in the real world.
Objectives: To explore whether RFVE training could improve motor function 
after stroke compared to traditional rehabilitation (TR) and to observe 
Posters
C
on
gr
es
s 
on
 N
eu
ro
R
eh
ab
ili
ta
tio
n 
an
d 
N
eu
ra
l R
ep
ai
r 
20
15
 | 
M
aa
st
ri
ch
t
101
whether any dependence exists between motor improvement and age or 
distance from stroke.
Methods: Patients within one year from stroke were randomized into two 
groups: RFVE combined with TR or double intensive TR. Both treatments 
lasted: 1h daily, 5 days weekly for 4 weeks. The clinical assessment 
comprised functional scales and kinematic parameters as follows; 
Fugl-Meyer (F-M) scale, Functional Independence Measure (FIM), National 
Institutes of Health (NIHSS) scale, movements duration (Time), mean 
linear velocity (Speed) and number of submovements (Peak), assessed at 
baseline and after 1 month of treatment.
Results: Overall, 136 patients (78 ischemic, 58 hemorrhagic) were recruited. 
Both groups improved after treatments. The recovery due to the RFVE 
treatment was signifi cantly better than the TR (Mann-Whitney U test) one, 
according to both clinical and kinematics variables (F-M, p<0.001; FIM, 
p<0.001; NIHSS, p≤0.014; Time, p<0.001; Speed, p<0.001; Peak, p<0.001). 
Furthermore, we observed that none of the demographic characteristics 
infl uenced motor improvements among patients treated by RFVE.
Conclusions: The combination of RFVE and TR therapy was more effective 
than the same amount of TR training, alone.
Feasibility and effectiveness of mirror therapy for upper limb 
rehabilitation in children with unilateral spastic cerebral palsy
Frederik Deconinck1, Alex Benham2, Jonathan Flavell3, Ana Smorenburg4, 
Annick Ledebt5, Geert Savelsbergh5
1 Ghent University, Ghent, Belgium
2 Bradford Institute for Health Care Research, Bradford, United Kingdom
3 University of Bradford, Bradford, United Kingdom
4 Burke-Cornell Medical Research Institute, New york, United States of 
America
5 VU University, Institute MOVE, Amsterdam, the Netherlands
Mirror therapy has been coined as a potential tool to facilitate motor 
rehabilitation in children with unilateral spastic cerebral palsy (USCP). The 
method, which requires individuals to watch movement of the unaffected 
limb in a sagittally placed mirror, is cheap, and may be offered as a form of 
independent practice. Our aim was to assess the feasibility and effectiveness 
of mirror therapy as a tool for improvement of upper limb motor function in 
children with USCP. 24 children with USCP (age range: 5-12) were randomly 
allocated to a mirror-group (N=13) or a control-group (N=11). All children 
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were instructed to perform identical bilateral hand and arm exercises, 
either with or without mirror visual feedback (MVF) under supervision 
of a parent. Arm and hand function were tested pre and post an 8 week 
intervention (15 minutes, 5 days/week) using a customized reaching and 
grasping test. Retention rate was < 40%, though children who remained 
in the study did the recommended amount of exercise per day. After the 
intervention we found improved motor function in 3 (out of 4) children 
of the mirror group as observed by reductions in movement duration or 
(compensatory) trunk movement and increased ROM of the elbow during 
reaching and grasping. Similar improvements were observed in 2 out of 4 
children of the control group. We conclude that an intervention with mirror 
therapy leads to similar improvements in motor function of the hand/arm 
as compared with conventional bilateral exercises without MVF, however, 
in the current format, neither of these therapies appear to be feasible to 
implement as independent practice for children.
Source of funding: Sparks (UK registered charity no 1003825)
Confl icts of interest: Non-declared
Defi nitive design of interactive hand and wrist exoskeleton for 
post-stroke rehabilitation at home
Serdar Ates1, C. J. W. Haarman1, A.H.A. Stienen1,2
1 Biomechanical Engineering, University of Twente, Enschede, 
the Netherlands 2 Physical Therapy and Human Movement Sciences, 
Northwestern University, Chicago (IL, USA)
Background: Stroke recovery would benefi t tremendously if patients could 
continue their therapy at home while, for many patients, this requires a 
therapy device that helps them to overcome the hyper-fl exion of wrist/
fi ngers that is limiting their ability to open and use their hand.
Objective: To develop an interactive hand/wrist exoskeleton for post-stroke 
rehabilitation, that provides adaptive extension assistance at the wrist/
fi ngers, interfaces with motivational games based on activities of daily-life, 
and can be used independently by patients at home.
Methods: Passive/active hand/wrist exoskeletons have been developed that 
provide the required interaction/assistance. They have been evaluated by 
therapists in clinical settings and used at home by 24 patients in three countries 
(for six weeks, ~15 [minutes/day] of active gaming). We used those experiences 
to create the defi nitive design of the SCRIPT hand/wrist exoskeleton.
Results: The hand/wrist exoskeleton is able to deal with joint misalignments 
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by its wrist/fi nger mechanisms such as spring-loaded self-aligning double 
parallelogram at the wrist, and individual hinged cantilevers with adjustable 
springs at the fi ngers/thumb for both extension assistance. Potentiometers at 
the wrist/fi nger/thumb measure fl exion/extension which provide the inter-
action torque/forces via multiplying by the stiffness of the springs. The signals 
are used to interact with motivation games and to measure therapy progress.
Conclusion: Using technical/clinical evaluations, we improved on our initial 
design that had limitations in range of motion, measurement accuracy 
and maximum applicable assistance, while also reducing setup and device 
calibration times, since our defi nitive design of the interactive hand/wrist 
exoskeleton for post-stroke rehabilitation at home is a compromise between 
complexity and functionality.
Sources of funding: Parts of this study belong to the European SCRIPT 
project, which is partially funded by the European Commission Seventh 
Framework Programme under grant agreement no. FP7-ICT-288688, and 
VENI Stienen (STW, 12479) project.
Confl ict of interest: none declared.
Effi cacy assessment of a newly developed ROM exercise device 
using air pressure system in patients with stroke induced 
spasticity
Hyo Jung Kang1, Seung Nam Yang2, Seok Kang2, Hyuk Choi3, Joon Shik Yoon2
1 Veterans Health Service Medical Center, Seoul, Republic of Korea
2 Korea University Guro Hospital, Seoul, Republic of Korea
3 Department of Medical Sciences, Korea University Medical College, Seoul, 
Republic of Korea
Introduction: Spasticity is a common feature in patients with stroke or 
spinal cord injury. It may lead to decreased activity of living and even 
development of joint contracture. Range of motion (ROM) exercise has 
been performed as a treatment for preventing disease progress and 
contracture. For increasing accessibility and convenience of treatment, we 
have developed a ROM exercise device using air pressure system, which 
could provide patient-specifi c application. The aim of this study was to 
assess the effi cacy of the device in patients with stroke induced spasticity 
in comparison with manual ROM exercise.
Methods: We prospectively recruited 30 subacute stroke patients who had 
spasticity less than 2 of Modifi ed Ashworth (MAS) scale in the wrist and fi nger 
motions. Each participant was randomized to control group (N=15, manual 
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ROM exercise with physical therapist) or case group (N=15, with ROM exercise 
device). Treatments in both groups were performed 5 times a week for 3 
weeks. Outcomes were assessed by measuring manual muscle test (MMT), 
ROM, MAS, and modifi ed Barthel index (MBI) and pneumatic pressure during 
wrist and fi nger motions before and after a total of 15 treatment sessions.
Results. In both groups, there was no signifi cant difference of MMT, ROM 
and MAS between pre and post treatment. However, maximal pneumatic 
pressure during wrist and fi nger motions was signifi cantly decreased in 
case group (p<0.05)
Conclusion: The newly developed ROM exercise device showed non-
inferiority to the manual ROM exercise.
Sources of funding: This study was supported by a grant of the Korean 
Health Technology R&D Project, Ministry of Health & Welfare, Republic of 
Korea. (HI12C0065).
Confl icts of interest: None
Muscle functional lengthening after self-stretching programs within 
Guided Self-rehabilitation Contracts (GSC) in chronic spastic paresis 
Maud Pradines, Marjolaine Baude, Emilie Hutin, Jean-Michel Gracies
Neurorehabilitation Department, HU Henri Mondor, Créteil, France
Objective:To evaluate the impact on functional muscle length of self-
stretching programs within Guided Self-rehabilitation Contracts (GSC) in 
chronic spastic paresis.
Design: Retrospective chart review
Setting: Tertiary outpatient center
Subjects: Sixteen patients (7F; age 40±8; time since lesion 57±-- months) 
with spastic paresis treated with GSC for at least one year.
Intervention: GSC-based teaching of daily self-stretching postures for 
shortened hamstrings, vastus, rectus femoris, soleus and gastrocnemius 
muscles, maintained for a one to two-year follow-up and comparison non 
self-stretched muscles.
Outcome Measures: Muscle functional length (angle of arrest at slow 
speed, XV1) and coeffi cient of shortening (CS=(XN-XV1)/XN; XN, normal passive 
amplitude). Muscles were considered responders for functional length at 
1 or 2 years if ∆XV1 from baseline exceeded 10° for hamstrings, vastus and 
rectus femoris muscles and 5° for soleus and gastrocnemius.
Results: In retrospect, baseline CS were 0.12±0.03 (mean±SE) and 0.20±0.02 
in muscles for which stretch was not prescribed and prescribed, respectively. 
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The percent responders was greater in self-stretched than in non-self-
stretched muscles after one and two years of GSC (42% vs 20%, p=0.025; 50% 
vs 20%, p=0.035 respectively, Chi2). After one year, CS decreased by 18% in 
self-stretched vs 5% in non-self-stretched muscles (p=0.028, Mann Whitney). 
In individual muscles, raw functional lengtheningwith 2 years of self-stretch 
(n=10) was: hamstrings, +9°±6; vastus muscles, +6°±2; rectus femoris, 
+13°±7; soleus, +2°±2; gastrocnemius, +3°±1.
Conclusion: Self-stretch within Guided Self-rehabilitation Contracts may 
produce signifi cant muscle functional lengthening in chronic hemiparesis, 
particularly for proximal muscles. A prospective controlled study is required.
Topic - Cognitive Rehabilitation
Prism adaptation in rehabilitation
Antonia ten Brink, Anne Visser-Meily, Tanja Nijboer
University Medical Center Utrecht and De Hoogstraat Rehabilitation, 
Utrecht, the Netherlands
Background: A frequent disorder after stroke is visuo-spatial neglect, 
resulting in a failure to report or respond to contralesional stimuli. 
Rehabilitation of neglect is important, given the negative infl uence on motor 
recovery, independence in self-care, transfers, and locomotion. Prism 
adaptation is a widely studied method to alleviate symptoms of neglect. 
Effects have been reported across clinical measures, but also in wheelchair 
navigation and postural control.
Aim: The current RCT will investigate the short- and long-term effects of 
prism adaptation in a large population during daily care. We expect longer-
lasting, more general benefi cial effects after an intensive exposure to 
prism adaptation compared to sham adaptation.
Methods: We will include 70 neglect patients in the sub-acute phase after 
stroke. Patients will be randomly assigned to the prism or placebo group. Both 
receive a 10-minute treatment for 10 consecutive weekdays. Adaptation will be 
performed with a pair of goggles inducing an optical shift of 10° (prism) or 0° 
(sham). Measures range from neuropsychological level to activities in daily life 
(ADL), assessed by neuropsychologists and therapists. Primary objectives are 
changes in performance on neuropsychological tests (e.g. cancellation, line 
bisection, copying, mental representation) and severity of neglect in ADL 
(Catherine Bergego scale). Secondary objectives are changes in simulated 
driving, eye movements during simulated driving, balance, visual scanning 
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and mobility (Mobility Assessment course) and independence during ADL 
(Barthel Index). Patients will be tested at start of the study, 1 and 2 weeks 
after starting, and 1, 2, 4 and 12 weeks after ending adaptation.
Effect of the virtual reality sports game on the frontal lobe blood 
fl ow of resident schizophrenia patients
Nobuko Shimizu1, Tomohiro Umemura2, Takayoshi Hirai3, Atushi Hori4, Kozo 
Shimokawa4
1 Ishikawa Prefectural Nursing University, Kahoku, Japan
2 Department of Hygiene, School of Medicine, Nagakute, Japan
3 Fukui Prefectural University, Eiheiji-town, Japan
4 Fukui College of Health Sciences, Fukui, Japan
Hypofrontality, commonly observed in patients suffering from schizophrenia, 
is a state of decreased cerebral blood fl ow in the prefrontal cortex of 
the brain during tests of executive function. These cognitive symptoms, 
as well as the psychological symptoms of schizophrenia, may have an 
infl uence on the rehabilitation of patients into society.The purpose of this 
study was to investigate the effect of the virtual reality sports game (VRG) 
Nintendo Wii TM Sports Resort on the frontal lobe blood fl ow of resident 
schizophrenia patients. Subjects(12 people;8 male and 4 female, mean ±SD of 
age:49.16±12.94) were asked to play this VRG twice a week for 3 months. We 
examined the effect on frontal lobe brain blood fl ow volume using functional 
near-infrared spectroscopy (fNIRS), and assessed functional changes using 
the frontal assessment battery (FAB), the dual-task test (DTT, a verbal fl uency 
task and movement task performed at the same time) and a Wii training 
test of physical function before and after the intervention. We divided the 
patients into those playing less than 50 minutes a week (non-motivated 
group) and those playing between 50 and 120 minutes per week (motivated 
group) for statistical analysis.Functional NIRS revealed increased activity in 
the prefrontal cortex of the brain of the motivated group during VRG and DTT 
(p<0.05).These fi ndings suggest that VRG intervention, in which signifi cant 
activation of the prefrontal cortex was observed, could lead to psychosocial 
treatments that may improve cognitive function in schizophrenia patients.
Effect of gait imagery tasks on lower limb muscles activity with 
respect to body posture
Barbora Kolarova1, Alois Krobot2, Petra Bastlova2, Petr Kolar2
1 Palacky University Olomouc, Olomouc, Czech Republic
2 Czech Republic
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Background: Motor imagery is a mental simulation of an action without its 
actual execution and share activity of specifi c neural substrates similar to 
those involved in the actual executed movement. Thus motor imagery as a 
pure cognitive process represents promising gait rehabilitation tool and its 
effect on muscle activity should be further explored.
Objective: Evaluate electromyographic (EMG) activity of distal and proximal 
leg muscles during gait imagery tasks with respect to body position.
Methods: 27 healthy volunteers in either sitting or standing position 
performed rhythmic gait imagery, rhytmic gait imagery simultaneously with 
gait observation and rhythmic gait imagery after rhythmic gait execution, 
while surface EMG activity was measured from the proximal (m. biceps 
femoris, m. semitendinosus, m. rectus femoris) and distal leg muscles (m. 
gastrocnemius medialis and lateralis, m. tibialis anterior).
Results: EMG activity in the default standing position increased in proximal 
leg muscles for fi rst experimental gait imagery condition compared to the 
rest condition. EMG activity of distal leg muscles decreased in the default 
sitting position for motor imagery tasks compared to the rest, mostly in 
these muscles and position EMG further decreased during rhythmic gait 
imagery after gait execution. For all tested muscles and most of tested 
conditions, the standing compared to the sitting position had facilitatory 
effect on muscle activity during gait imagery tasks.
Conclusions: Posture congruent with walking provide facilitatory input to both 
proximal and distal lower limb muscles during gait imagery. Subsequent 
imagination of identical task may result in habituation effect on muscle activity.
Effi cacy of ADL rehabilitation in stroke patients: 
An RCT using the CogWatch system
Jo Howe, Rosanna Laverick, Bogna Drozsdowska, Emily Sumner, Pia 
Rotshtein, Alan Wing
University of Birmingham, Birmingham, United Kingdom
The CogWatch system has been developed to retrain activites of daily living 
(ADL) skills in stroke survivors experiencing symptoms of Apraxia or Action 
Disorganisation Syndrome (AADS). CogWatch uses instrumented objects and 
KinectTM motion capture hand-tracking to recognise action steps and compare 
them against a task model to provide individualised visual, auditory and tactile 
guidance to achieve task completion. The present study is an RCT which 
assessed the effi cacy of using the CogWatch system to make a cup of tea.
30 stroke patients were identifi ed as having symptoms of AADS as determined 
by either failing one or more praxis items of the Birmingham Cognitive Screen 
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(BCoS), or a document fi ling task. In this within participant cross-over study, 
participants were randomly assigned to commence training either using the 
CogWatch system (A) or gait training (B) as a control task. After 5 training 
sessions on either A or B, participants were reassessed before commencing 
training on the other task. This was followed by another assessment and 
a follow up after 6 weeks. With CogWatch training, there was a signifi cant 
reduction in total duration taken to successfully complete tea making. 
A signifi cant reduction in the number of errors committed was also found 
although there was no signifi cant improvement in global task success. 
We conclude that short-term training with the CogWatch system improves 
tea making performance in patients with AADS.
Source of funding: EU-FP7-ICT grant CogWatch (288912)
Contextual auditory stimuli are helpful for virtual spatial 
navigation in patients with dysexecutive disorders caused by 
focal hemispheric lesions
Mélanie Cogné1, Jean-François Knebel2, Evelyne Klinger3, Pierre-Alain 
Joseph1, Stephanie Clarke2
1 Rehabilitation Medicine Unit and EA4136, University of Bordeaux, 
Bordeaux, France
2 Neuropsychology and Neurorehabilitation Service, CHUV, Lausanne, 
Switzerland
3 Digital Interactions Healt and Disability Lab, ESIEA, Laval, France
Dysexecutive disorders and topographical disorientation are frequent issues 
among patients suffering from brain injury. An ecological task in a virtual 
supermarket (the Virtual Action Planning-Supermarket (VAP-S)) proved 
its value in assessing the executive functions in patients with Parkinson’s 
disease, stroke and Mild Cognitive Impairment. We investigated how 
contextual and non-contextual auditory stimuli infl uence the performance of 
brain-injured patients in a navigational task.
22 patients with a fi rst unilateral hemispheric brain lesion and 17 healthy 
age-matched control subjects were included. After a familiarization with the 
VAP-S, all subjects were tested without auditory stimuli, with a sonar effect 
or periodic random sounds in a random order, and with the stimuli “name of 
product”. Various parts of executive functions were assessed using different 
tests: programming, sensibility to interference and inhibitory control using 3 
subtests of the Frontal Assessment Battery (the motor series, the confl icting 
instructions and the Go-No Go, respectively); cognitive fl exibility and shifting 
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using the Trail Making test part B; divided and sustained attention using 
subtests of the Test of Attentional Performance; Information generation 
using a literal fl uency test; working and visuo-constructive memory were 
also evaluated.
Contextual auditory stimuli improved signifi cantly patients’ performance 
compared to the control group (with “sonar effect”: (H(1)=5.93, p≤0.05) ; 
with “name of product”: (H(1)=6.94, p≤0.05). Contextual stimuli benefi ted 
most patients with severe executive dysfunction.
These results suggest that a more procedural use of contextual cues (like 
sonar effect) with a transient occurrence in rehabilitation paradigms might 
have greater interest in patients with dysexecutive disorders.
The relationship between the level of cognition and level of 
independence in activities of daily living in patients with spinal 
cord injury
Parinaz Barahimi1, Sareh Zarshenas2, Zahra Asgary2
1 Omid rehabilitation and occuaptional therapy center, Esfahan, Iran
2 Iran
Introduction: Spinal cord injury (SCI) usually necessitates considerable 
changes in the life of an individual, and their family members. SCI may 
demand diffi cult psychological adjustment and in addition place great strain 
on family roles and relationships .many cognitive problems followed by SCI 
also was found such as any types of memories, attention, problem - solving 
judgment and ect.
Method: In this cross-sectional study the goal was determining the 
correlation between cognition level and activity of daily living performance 
according to the conclusion of the Lowenstein Occupational Therapy Cognitive 
Assessment (LOTCA) and Barthel Index in 20 persons with thoracic and lumbar 
levels of spinal cord injury. In this case we had to exclude depressive persons 
because of its effect in all cognition areas. Beck depression Inventory (BDI) 
has been used to screening them.
Conclusion: all tests were taken one by one during 3 months and after 
that it has been found that because these levels of injury had no effect on 
hand function and Barthel Index did not cover all areas of ADL, they seems 
to be independent in ADL although they had some problems in memory, 
problem solving, attention and so on. In other hand, according to our fi nding 
and conclusion of the tests, no meaningful correlation between ADL and 
cognition was found. It need more studying and researches in future
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Effect of the virtual reality sports game on the frontal lobe blood 
fl ow of resident schizophrenia patients
Nobuko Shimizu
Ishikawa Prefectural Nursing University, Kahoku-city, Japan
Hypofrontality, commonly observed in patients suffering from schizophrenia, 
is a state of decreased cerebral blood fl ow in the prefrontal cortex of 
the brain during tests of executive function. These cognitive symptoms, 
as well as the psychological symptoms of schizophrenia, may have an 
infl uence on the rehabilitation of patients into society. The purpose of this 
study was to investigate the effect of the virtual reality sports game (VRG) 
Nintendo Wii TM Sports Resort on the frontal lobe blood fl ow of resident 
schizophrenia patients. Subjects(12 people;8 male and 4 female, mean ±SD of 
age:49.16±12.94) were asked to play this VRG twice a week for 3 months. We 
examined the effect on frontal lobe brain blood fl ow volume using functional 
near-infrared spectroscopy (fNIRS), and assessed functional changes using 
the frontal assessment battery (FAB), the dual-task test (DTT, a verbal fl uency 
task and movement task performed at the same time) and a Wii training 
test of physical function before and after the intervention. We divided the 
patients into those playing less than 50 minutes a week (non-motivated 
group) and those playing between 50 and 120 minutes per week (motivated 
group) for statistical analysis.Functional NIRS revealed increased activity in 
the prefrontal cortex of the brain of the motivated group during VRG and DTT 
(p<0.05).These fi ndings suggest that VRG intervention, in which signifi cant 
activation of the prefrontal cortex was observed, could lead to psychosocial 
treatments that may improve cognitive function in schizophrenia patients.
Improving the confi dence of adults with aphasia with regard to basic 
living needs by means of an aid for non-verbal communication
Petya Yordanova, Rumyana Georgieva
University Hospital St Marina, Varna, Bulgaria
The American Speech-Language-Hearing Association (ASHA)-2002 defi ned 
Augmentative and Alternative Communication as a ‘set of procedures and 
processes by which an individual’s communication skills can be maximized 
for functional and effective communication’. 
Main objective: To track in dynamics the choice options of individuals with 
aphasia in the process of nutrition, using an alternative visual system / AVS/, 
and their impact on self-confi dence.
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Contingent and methods: there are 20 people with aphasia selected for 
the purpose of this study, who attend or have used the Center for Social 
Rehabilitation and Integration of Adults with Speech and Language Disorders 
in the city of Varna. The control group consists of 6 care-providing healthy 
persons / communication partners/ who are interested in getting familiar with 
AVS. Pre-experimental procedures include an inquiry method, a neurological 
examination - Scandinavian Scale, a linguistic and psychological examination 
- Goodglass & Kaplan test, Boston 1983; Effectiveness and Confi dence 
Assessment Index; Pre- and post-treatment examination of social validity. 
Experimental / treatment/ procedures include training activities according to 
a scheme for therapeutic infl uence within the communicative couple using 
a communication album - AVS. The results are reported using selected 
questions focusing on nutrition, part of a record of therapeutic infl uence, 
as well as using the means of video surveillance of the applied therapy. 
Conclusions: As a result of the training, the individuals with aphasia are able to
use effectively the alternative visual system for basic living needs, which, overall, 
increases their communication abilities and has a positive effect on their
confi dence and self-esteem. AVS does not prevent the use of natural speech
and in many cases facilitates the delivery of individual words and/ or phrases.
Topic - Postural Control and Gait
Integrated assessment of motor (dys)function in stroke and 
Parkinson’s Disease patients (NEURAS)
Linda Bank1, Johan Marinus1, Jurriaan de Groot1, Jacobus van Hilten1, Carel 
Meskers2
1 LUMC, Leiden, the Netherlands
2 VUmc, Amsterdam, the Netherlands
Assessment tools for upper limb motor performance in disorders like 
stroke and Parkinson’s that capture the relation between the ICF domain of 
activity (“do”) and impairments of the musculoskeletal, sensory-motor and 
cognitive systems (“can”) are not yet available.
The aim of this study is to develop a paradigm for uniform assessment of the 
musculoskeletal, sensory-motor, and cognitive factors contributing to motor 
performance of the upper limb. Reliability and validity of the developed paradigm 
will be assessed in stroke patients, PD patients and healthy volunteers.
A one degree-of-freedom haptic robot will be used for high-precision 
assessment of (sensory-) motor function and neuromechanical properties 
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of the wrist in a variety of mechanical and visual environmental conditions. 
A markerless motion tracking device (based on KinectTM and ThreeGearTM) 
will be used to record functional unrestricted movements of the arm 
and hand. Associations between musculoskeletal, sensory-motor and 
cognitive factors (assessed by means of the haptic robot) and performance 
of functional activities (assessed by means of markerless tracking) will be 
evaluated. Outcome parameters will also be compared to relevant clinical 
tests (e.g. Fugl-Meyer versus ARAT for stroke patients, and the MDS-
UPDRS for PD patients). The developed paradigm for uniform assessment 
of motor performance in various contexts may help to better understand 
the musculoskeletal, sensory, and cognitive factors contributing to motor 
performance. This is essential for developing targeted therapy.
Real life gait assessment by accelerometry in fall prone older 
adults and stroke survivors
Michiel Punt1, Kimberley S van Schooten2, Mirjam Pijnappels2, Sietse 
Rispens2, Sjoerd Bruijn2, Harriet Wittink2, Jaap van Dieën2
1 HU, Amsterdam, Belgium
2 Belgium
Fall prevalence in stroke survivors is higher than in healthy older adults. Most 
falls occur during walking. Although effective fall preventions interventions 
exist for older adults, these programs are not effective for stroke survivors. 
This is somewhat puzzling since physical exercise in both groups leads 
towards better physical performance. It is possible that in elderly and stroke 
survivors falls have different causes, which in stroke survivors will be greatly 
affected by the residual effects of a stroke. For example, stroke patients 
have a different, more asymmetrical gait pattern. Perhaps, this different gait 
pattern might be more unstable which could explain the ineffectiveness of 
current tested interventions. Therefore we assessed gait of stroke survivors 
and older adults in real life during seven consecutive days by measuring 
trunk accelerometry. For each 8 second walking bout gait parameters 
like stride time, stride variability, harmonic ratio and stability measures 
were determined. The median value of each gait parameter was used for 
statistical analysis. Twenty-four stroke survivors and forty-eight older adults 
participated in the study. Stroke survivors walked more asymmetrically in 
all three movement directions (p<0.001). Furthermore stroke survivors 
walked at least for the anterior-posterior and medio-lateral direction less 
stable in terms of a higher local divergence exponent (p= 0.008, p<0.001). 
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The results indicate that typical asymmetrical gait in stroke survivors is less 
stable compared to older adults in real life. Further research is required to 
examine whether the more instable gait pattern in stroke survivors explains 
the ineffectiveness of current used fall prevention interventions.
Gait training assisted by dual-channel functional electrical 
stimulation early after stroke: a protocol for a randomised 
controlled trial
Maijke van Bloemendaal1, Sicco Bus2, Alexander Geurts3, Frans Nollet2, 
Anita Beelen1
1 Merem Rehabilitation centre De Trappenberg, Huizen, the Netherlands
2 Academic Medical Centre, Amsterdam, the Netherlands
3 Radboud University Medical Centre, Nijmegen, the Netherlands
Background: Many patients after stroke suffer from paresis of lower 
extremity muscles, resulting in ineffi cient compensatory gait patterns and 
reduced walking ability. Functional electrical stimulation (FES) has been 
used to improve walking ability, but evidence is limited to the orthotic 
(‘ON’) effects of peroneal FES in the chronic phase after stroke. A recently 
developed dual-channel FES (DFES) system activates proximal as well as 
distal muscle groups of the lower extremity. This system is used to provide 
proof of principle for its therapeutic (‘OFF’) effect on the gait pattern and 
walking ability early after stroke.
Objectives: To investigate the therapeutic effects of up to 10-weeks DFES-
assisted gait training on the restoration of (symmetry in) spatiotemporal 
gait characteristics and leg muscle activation and recovery of walking 
ability in patients recovering from stroke during their inpatient 
rehabilitation.
Methods: Forty adult patients admitted to rehabilitation centre De 
Trappenberg two to four weeks after the onset of stroke will be 
recruited and randomised (50:50) to either DFES-assisted gait training 
or conventional gait training, stratifi ed by functional walking ability 
(Functional Ambulation Categories 1-2 vs. 3-5). Gait training will be 
delivered in 30-minute sessions each workday during up to 10 weeks. 
Before and after the training and three months follow-up, the step length 
symmetry ratio will be assessed as the primary outcome.
Discussion: This study is currently in the phase of including participants. 
It will provide proof of principle for the effi cacy of DFES-assisted gait 
rehabilitation early after stroke. Outcomes will be available in 2017.
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Exploring the instantaneous effects of tDCS on postural stability to 
improve stroke rehabilitation
Sarah Zandvliet1, Carel Meskers1, Andreas Daffertshofer2, Gert Kwakkel1, 
Erwin van Wegen1
1 VU medical center, Amsterdam, the Netherlands
2 VU university, Amsterdam, the Netherlands
Introduction: Postural instability, balance problems and subsequent falls 
are very common after stroke. Restoration of adequate standing balance is 
therefore a key factor in regaining independence and preventing fall-events¹. 
Transcranial direct current stimulation (tDCS) is a novel non-invasive technique 
applied in stroke rehabilitation. Proof of principle studies have shown that tDCS 
applied on the primary sensorimotor cortex can improve motor function 
in patients after stroke². TDCS applied on the cerebellum during active 
training of standing balance could further optimize motor learning, thereby 
improving standing balance and functional outcome after stroke.
Objective: Assessing the optimal stimulation paradigm, and explore 
the effects of tDCS during active balance training on posturographical 
parameters in healthy, as a preparation for a RCT.
Methods: Subjects were asked to stand on a forceplate in three different 
conditions (i.e. eyes open, eyes closed and tandem stance) before and after 
a trainings session. The training consisted of a tracking task in which lateral 
balance shifts were elicited, while the subject was stimulated with anodal or 
sham tDCS on the cerebellum.
Results: Pilot results show a 25-35% decrease in COP velocity, sway area 
and variability, in the tandem stance condition in medio-lateral direction.
Discussion: The observed changes in COP parameters suggest an 
improvement in postural stability. Cerebellar tDCS shows promise as a 
tool to improve postural stability when combined with a training task, 
encouraging research in chronic and sub-acute stroke patients.
References: Geurts et al., 2005, Gait Posture 22:267-281.
Reis, Fritsch, 2011, Curr Opin Neurol 24:590-596.
Feasibility and potential effi cacy of a home-based auditory-cued 
step training programme in chronic stroke
Rachel Wright1, Briony Brownless1, David Pratt2, Catherine Sackley3, Alan 
Wing1
1 University of Birmingham, Birmingham, United Kingdom
2 West Midlands Rehabilitation Centre, Birmingham, United Kingdom
3 University of East Anglia, Norwich, United Kingdom
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Hemiparesis after stroke typically results in a reduced walking speed, 
and gait is generally asymmetrical with abnormal gait biomechanics. 
Rehabilitation of these gait features is a key goal for therapists as gait and 
balance are important for independent mobility and to reduce the risk of 
falling. The purpose of this pilot study was to investigate the feasibility and 
preliminary effi cacy of home-based training involving auditory cueing of 
stepping in place. Fifteen participants (four female) with chronic post-stroke 
hemiparesis were recruited to the study. Cueing training was delivered in 
the home via mp3 player. Popular music in digital MIDI format was used with 
a metronome beat overlaid to provide a clear rhythmical beat. Cues were 
delivered initially at each participant’s preferred natural stepping cadence, 
and were then increased by 5% on each subsequent week. Training was 
administered for 15 minutes on 5 days of the week in two 3-week blocks. The 
primary outcome measures were the 10m walk test to measure self-selected 
comfortable walking speed and the Timed Up and Go test as a measure of 
functional mobility. Twelve participants completed training, and reported they 
enjoyed training with excellent compliance. Preliminary results suggests an 
increase in walking speed and a faster Timed Up and Go time after training, 
which was maintained 3 weeks later. This pilot study suggests that auditory-
cued stepping conducted at home was tolerated by participants post-stroke, 
with improvements in walking and functional mobility. Further study is 
warranted with larger participant cohorts.
Diagonal COP displacements in people after stroke are more 
strongly correlated with community balance than basic balance
Margreet van Dijk1, Solveig Øverland Sandstad1, Nitesh Ghosh1, Eddy 
Dejaeger1, Hilde Beyens1, Geert Verheyden2
1 UZ Leuven, campus Pellenberg, Pellenberg, Belgium
2 KU Leuven - University of Leuven, Leuven, Belgium
Background and purpose: Literature concerning COP displacements post 
stroke have focused on anteroposterior and mediolateral displacements. 
Diagonal COP displacements and the relation with clinical outcome measures 
have received less attention. The aim of this cross-sectional study was to gain 
insights into the relation between voluntary COP displacements in standing 
and clinical outcome measures of balance, gait and mobility.
Methods: Thirty-six ambulatory subjects attending inpatient stroke 
rehabilitation participated in this study. The Biorescue force platform was 
used to measure voluntary COP displacements in standing in the diagonal 
forward, diagonal backward and mediolateral direction towards the affected 
116
and non-affected side. The Berg Balance Scale and the Community Balance 
and Mobility Scale (CBMS) assessed balance and mobility impairments. The 
10 meter walking test and Dynamic Gait Index measured gait performance. 
The Falls Effi cacy Scale evaluated level of concern about falling.
Results: Participants had signifi cantly lower COP displacements towards 
their affected side in the diagonal forward direction compared to their 
non-affected side (p=0.037). Signifi cant correlations were found between 
the force platform variables in the diagonal forward direction towards the 
affected side and all clinical outcome measures, but most strongly for the 
CBMS (r=0.59-0.67).
Discussion and conclusion: Our results indicate the need to further 
investigate the addition of a diagonal component in force plate measurement 
post stroke. Diagonal forward displacements displayed clinically relevant 
correlations with clinical outcome measures, especially with the CBMS, 
which may indicate that the diagonal forward displacement is more 
important in more community balance than in basic balance.
Comparing modalities for identifying and recording activities 
frequently associated with falls at home by frequent fallers
Emma Stack1, Balazs Janko2, Malcom Burnett1, Rachel King2
1 University of Southampton, Southampton, United Kingdom
2 University of Reading, Reading, United Kingdom
Falls at home are predominantly unwitnessed; fallers may not act 
on warning signs nor be able to report or describe events. In-home 
surveillance (monitoring fall risk, fl agging events and charting recovery) 
might provide information not otherwise available, reducing costs and 
enhancing management.
Our objectives were to observe and record frequent fallers moving at home, 
to identify activities and parameters of interest that we could acceptably 
measure in future studies Weekly, for six weeks, we observed (at home) 
independently mobile people with Parkinson’s reporting frequent falls and/
or near-misses. In weeks 1-2, we explored falls at home through researcher 
observation and participant self-report. Additionally, in weeks 3-5, we 
recorded spontaneous movement using fi ve body-worn activity monitors, 
portable digital video and a fi xed Kinect sensor. In week 6, participants 
performed one activity repeatedly while recorded from different camera 
positions. We recruited fi ve people (aged 71-79; diagnosed 5-13 years). 
Two men, falling approximately twice per month, illustrate preliminary 
fi ndings. Largely sedentary and dependent, they appeared at risk of 
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falling transferring, mobilising and in standing. Sensors differed in their 
acceptability, ease of use and ability to record potentially useful parameters 
(such as sway, time, movement speed and pauses, step count, contact/
support) during the particularly hazardous activities we identifi ed: standing 
from sitting, and negotiating steps, tight turns and doorways. All sensors 
have limitations in residential environments but they have the potential to 
supplement (or surpass) an obtrusive human observer if we can simplify 
application and/or coordinate multiple sensors and their outputs.
Does weight-bearing asymmetry affect dynamic stability in people 
after stroke?
Digna de Kam1, Jip Kamphuis2, Alexander Geurts1, Vivian Weerdesteyn1
1 Radboud UMC, Nijmegen, the Netherlands
2 Viareva, Apeldoorn, the Netherlands
Objective: After stroke, weight-bearing asymmetry (WBA) towards the 
unaffected leg is common. However, it remains unknown whether WBA 
is benefi cial or detrimental for postural stability. Therefore, we aimed 
to determine the effect of WBA towards the unaffected side on dynamic 
stability in people after stroke.
Methods: Fourteen persons with stroke (>6 months) were subjected to 
translational balance perturbations in four directions (forward, backward, 
left-right sideways) and at 3 WBA levels (0, 10 and 20% body-weight 
unloading of affected leg). For each WBA condition and each direction, we 
identifi ed the highest perturbation intensity that could be sustained without 
stepping (‘stepping threshold’). We determined the stepping leg (affected or 
unaffected) for trials above the stepping threshold.
Results: WBA enhanced the stepping threshold towards the affected side, 
but reduced the threshold towards the unaffected side (p<0.05). For antero-
posterior perturbations, substantial WBA (20%) increased the likelihood 
of stepping with the affected leg (p<0.05). When perturbed laterally, side 
steps with the affected leg were rare and almost only observed with 20% 
unloading of the affected leg (p<0.05).
Conclusion: WBA increases the capacity to sustain perturbations with the 
feet in place towards the affected side, and reduces the capacity to sustain 
such perturbations towards the unaffected side. Substantial WBA increases 
the likelihood of stepping with the affected leg, but it remains to be 
determined whether this strategy is benefi cial for dynamic stability or not. 
Given the propensity to fall towards the affected side, people after stroke 
may benefi t from a certain degree of WBA.
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Does a startling acoustic stimulus accelerate postural responses to 
balance perturbations in stroke survivors?
Milou Coppens, Jolanda Roelofs, Nicole Donkers, Jorik Nonnekes, 
Alexander Geurts, Vivian Weerdesteyn
Radboudumc, Nijmegen, the Netherlands
Recent studies suggested that cortico-reticulospinal bypass circuits are 
used for compensatory motor control following corticospinal lesions. These 
circuits can be probed with the StartReact effect; an acceleration of reaction 
times of prepared movements to a startling acoustic stimulus (SAS). We aim 
to study the StartReact effect in ankle movements and postural responses 
in 15 chronic stroke patients and 15 healthy controls. Thus far, fi ve stroke 
survivors and six controls were included. They performed ankle dorsifl exion 
movements to a visual stimulus and recovered from backward balance 
perturbations by feet-in-place responses. Twenty-fi ve percent of all trials 
contained a SAS (120 dB) simultaneously with the stimulus/perturbation. 
We determined tibialis anterior (TA) onsets for both tasks and maximal 
body displacement (C7 marker) following perturbations. Statistics were not 
yet applied, but will be presented at the conference for all participants. For 
ankle dorsifl exion movements, the SAS accelerated TA onsets compared to 
non-SAS trials in non-paretic (109±15.8 vs. 148±24.7 ms) and paretic legs 
(113±46.4 vs. 164±17.8 ms). Paretic and non-paretic SAS-induced onsets 
were similar to those in controls (111±26.2 ms). For balance perturbations, 
the SAS also accelerated TA onsets compared to non-SAS trials in non-
paretic (116±29.2 vs. 153±13.9 ms) and paretic legs (128±39.6 vs. 179±28.8 
ms). Furthermore, a SAS resulted in smaller body excursions (-9 mm). The 
StartReact effect normalized latencies of isolated movements in paretic legs 
of stroke survivors. Responses to balance perturbations were also facilitated 
by a SAS. These results hint at potential reticulospinal motor control of lower-
extremity movements compensating defective corticospinal control.
Validation of a new instrumental protocol for spatio-temporal 
assessment of turning disorders in people with Parkinson Disease 
Marialuisa Gandolfi , Christian Geroin, Stefano Tamburin, Silvia Bonadiman, 
Mariuccia Scapinello, Alessandro Ponente, Alessandro Picelli, Daniele 
Munari, Giancarlo Tassinari, Michele Tinazzi, Nicola Smania
University of Verona, Verona, Italy
Background:People with Parkinson’s disease (PD) frequently freeze or fall 
turning: they turn slowly taking numerous steps. Turning is a challenging 
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component of locomotor ability, due to the need of complex integration 
between different functionally control mechanisms. So far, limited attention 
has been allocated to implement new instrumental tools to evaluate spatio-
temporal parameters of turning, effortless and useful especially in the 
context of clinical practice.
Objective: To implement an effortless instrumental protocol to evaluate 
spatio-temporal gait parameters during a turning task in people with PD 
and aged-matched healthy subjects.
Methods: 30 patients with PD (mean age 68.5; DS 6.57; H&Y Stage < 3) and 
30 age-matched healthy subjects were evaluated using the BTS G-Walk 
System during straight-walking and a 180° turning task. Patients underwent 
a thorough clinical examination to evaluate PD severity, disability and 
balance impairment by using clinical and instrumental tests.
Results: PD patients, even in the early stages of disease, showed 
signifi cant impairments in spatio-temporal parameters during turning 
task and straight-walking when compared with age-matched healthy 
subjects. PD showed a signifi cant reduction in swing phaseand single 
support time, and an increased double support time of gait cycle, as 
compared to healthy subjects.
Conclusion: The BTS G-Walk System is an effortless and useful tool to 
evaluate walking and turning disturbances in PD patients. Future studies 
should explore its clinical utility to evaluate the effects of target-oriented 
rehabilitative training in PD patients.
Source(s) of funding: self-funded 
Confl ict(s) of interest: none declared.
Adaptation of refl ex and anticipatory leg muscle activity during 
continuous and predictable perturbation of balance
Antonio Nardone1, Oscar Crisafulli2, Stefania Sozzi2, Marco Schieppati2
1 Fondazione Salvatore Maugeri (IRCCS), Veruno, Italy
2 Fondazione Salvatore Maugeri (IRCCS), Scientifi c Institute of Pavia, Pavia, 
Italy
Standing and balancing on a platform continuously and predictably 
moving in anterior-posterior direction recruits short- and long-latency 
refl exes, at the same time as it challenges the mechanisms responsible 
for anticipatory postural adjustments (APAs) that are effective means of 
counteracting the perturbations.
Sixty back-and-forth (10 cm) sinusoidal platform displacement cycles 
were administered eyes closed at 0.6 Hz. Subject’s centre of mass and 
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leg muscle length were estimated based on optoelectronic recordings of 
refl ective markers’ position. Amplitude and time-distribution of Tibialis 
Anterior (TA) and Soleus (SOL) EMG activity were assessed. Bursts were 
defi ned as refl ex or anticipatory based on the relationship between their 
amplitude and velocity of muscle length change just prior to the bursts. 
Overall, muscle activity decreased over time. The time-course of the 
decrease was much faster for TA than SOL, refl ecting SOL unvarying postural 
activity. TA double-peak refl ex response, produced by forward platform 
shift, decreased more rapidly than TA anticipatory responses that bore no 
relation with velocity of muscle length change. Latency of TA and SOL bursts 
did not change with perturbation repetition. Regardless of muscle activity 
adaptations, the centre of mass hardly changed its mean position or peak-
to-peak antero-posterior displacement. Both refl ex and anticipatory TA 
activity diminish in amplitude during adaptation, the former more than the 
latter. Latencies are not affected, pointing to a time constraint for amplitude 
modulation of APAs. The fi ndings suggest a protocol for assessing fl exibility 
of balance strategies and provide a reference for addressing balance 
problems in patients with movement disorders.
Does Pisa Syndrome affect postural control, balance and gait in 
patients with Parkinson’s Disease? An observational cross-sectional 
study
Christian Geroin, Nicola Smania, Eleonora Dimitrova, Elisabetta Verzini, 
Federica Bombieri, Francesca Nardello, Federico Schena, Michele Tinazzi, 
Marialuisa Gandolfi 
University of Verona, Verona, Italy
Introduction: An altered sense of verticality, associated with impaired 
proprioception and somatosensory integration defi cits, has been reported in 
patients with Parkinson’s Disease (PD) but it has not been characterized in 
patients with the Pisa syndrome (PS).
Objectives: We evaluated whether misalignment of posture may worsen 
postural control, balance, and walking in patients with PS.
Methods: This observational cross-sectional study involved patients with PS 
(n=10, Hoehn and Yahr score <4), patients with PD but without PS (n=10), 
and aged-matched healthy controls (n=10). The main outcome measures 
were scores on Static Stabilometric Platform Assessment (SA), Sensory 
Organization Balance Test (SOT), Berg Balance Scale (BBS), and Gait 
Analysis (GA).
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Results. At SA with eyes open, there were signifi cant differences in the 
center of pressure (CoP) displacement (PS vs. PD, p=0.017, and PS vs. 
controls, p=0.020), velocity of CoP in anteroposterior direction (PS vs. PD, 
p=0.055, and PS vs. controls, p=0.01) and mediolateral direction (PS vs. 
controls, p=0.014), length of CoP (PS vs. PD, p=0.067, and PS vs. controls, 
p=0.02). In the eyes closed condition, there were signifi cant differences 
in CoP displacement (PS vs. PD, p=0.006, and PS vs. controls, p=0.028), 
velocity of CoP in mediolateral direction (PS vs. controls, p=0.040), and 
length of CoP (PS vs. controls, p=0.050). Comparison of SOT and GA scores 
showed no statistically signifi cant differences between the groups.
Conclusion: Misalignment of posture in patients with PS negatively 
infl uences postural control and balance due to proprioception and 
somatosensory integration defi cits.
Measurement of head kinematics during seated voluntary 
movements post-stroke using Microsoft Kinect: a pilot study
Matthew Azzopardi1, Nicola Snowdon2, Jonathan Wheat2
1 Rehabilitation Hospital Karin Grech, Guardamangia, Malta
2 Sheffi eld Hallam University, United Kingdom
Background: Head stability post-stroke is a poorly researched area given 
the importance of the position of the head and its impact on sensory 
awareness and balance. The Microsoft Kinect could be an innovative way of 
how physiotherapists can easliy assess and measure head kinematics.
Objectives: To determine whether a stroke has an effect on head stability and 
movement during sitting and can be measured using the Microsoft Kinect.
Method: Nine adults with stroke (mean age (SD) = 71 (16.98) years and 
thirteen healthy adults (mean age (SD) = 66.1 (13.92) years. Participants 
were split in two groups (stroke and control) and were asked to perform four 
tasks in unsupported sitting; (1) static sitting for fi ve seconds; (2) reaching 
laterally with the unaffected arm (3) trunk rotation to the unaffected side 
(4) trunk rotation to affected side. Participants were not given specifi c 
instructions about the position of the head to be kept in during the tasks. 
Two main outcome measures were assessed using the Kinect - the direction 
of head movement in the three body axes and the amount of head movement.
Results: Patients in the Stroke group showed a larger range of movement 
of the head in the sagittal plane during a lateral lean (p=0.042) and in the 
transverse plane during rotation to the non-hemiplegic side (p = 0.038). There 
were no signifi cant differences in the direction of head movement between 
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the two groups and in the head range of movement during static sitting.
Conclusion: A stroke might have an effect on head stability during dynamic 
seated movement, and can be easily measured using the Kinect as a 
marker-less motion capture device in the clinical setting.
Maintaining the body upright optimizes visual vertical 
measurement after stroke
Céline Piscicelli1, Julien Barra2, Brice Sibille1, Charlotte Bourdillon1, Michel 
Guerraz3, Dominic Pérennou4
1 Grenoble University Hospital, Grenoble, France
2 Laboratoire Vision Action Cognition, Paris Descartes University, Paris, France
3 Laboratoire de Psychologie et Neurocognition, CNRS UMR 5105, Savoie 
University, Chambéry, France
4 Department of Physical Medicine and Rehabilitation, Grenoble University 
Hospital, Grenoble, France
Background and aim: Visual Vertical (VV) measurement provides 
information about spatial cognition and is now part of postural disorders 
assessment. Guidelines for clinical VV measurement after stroke remain to 
be established, especially regarding subject settings in patients who do not 
sit upright. We analyzed the need to control body orientation whilst patients 
estimate the VV.
Methods: VV orientation and variability were assessed in 56 participants 
(36 hemisphere stroke patients and 20 controls), in 3 setting conditions: 
body not maintained (trunk and head free), partially maintained (trunk 
maintained, head free), or maintained (trunk and head). VV was analyzed as 
a function of body tilts, also quantifi ed.
Results: Setting conditions had a strong impact on VV orientation and 
variability in patients with contralesional lateropulsion (n=11; trunk tilt-
18.4±11.7°). They showed a severe and consistent contralesional VV bias 
in partially maintained (-8.4±5.2°) and maintained (-7.8±3.5°) conditions, 
whereas various individual behaviors reduced the mean bias in the non-
maintained condition (-3.6±9.3°;p<0.05). VV variability was lower in 
the maintained (1.5±0.2°) than in non- (3.7±0.4°;p<0.001) and partially 
(3.6±0.2°;p<0.001) maintained conditions. In contrast setting conditions had 
no impact on participants with satisfactory postural control in sitting.
Conclusion: Subject setting improves VV measurement in stroke patients 
with postural disorders. Maintaining the trunk upright enhances the validity 
of the VV orientation, and maintaining the head upright enhances the validity 
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of the within-subject variability. Measuring VV without any body maintaining 
is valid in patients with satisfactory balance abilities.
Sources of Funding: La Fondation de l’Avenir, programs ETO-300 and ETA-
382. C.Piscicelli was funded by a grant from the learned society “La Société 
Francophone Posture Equilibre Locomotion”(SOFPEL).
Confl icts of interest: None declared
Treadmill training with and without distraction after stroke 
improves walking performance and perceived health and wellbeing
Daan Meester1, Helen Dawes1, Andrea Dennis-West2, Heidi Johansen-Berg3, 
Emad al-Yahya4
1 Movement Science Group, Oxford Brookes University, Oxford, United Kingdom
2 Nuffi eld Department of Clinical Neurosciences, University of Oxford, 
Oxford, United Kingdom
3 Centre for Functional MRI of the Brain, John Radcliffe Hospital, Oxford, 
United Kingdom
4 Department of Physiotherapy, Faculty of Rehabilitation, The University of 
Jordan, Amman, Jordan
Introduction: It is well known that the ability to dual task walk after stroke 
is often impaired. The aim of the current study was to investigate the effect 
of treadmill training with distraction on the walking ability and health and 
well-being of stroke patients.
Methods: In a single-blinded RCT 50 stroke patients received 20 treadmill 
training sessions divided over 10 weeks. Patients where either training with 
distraction or training without distraction. Two-minute-walk distance and 
health and well-being were assessed at baseline, after 10 weeks of training 
and at 10 weeks follow-up.
Results: This trial is still running and unblinding has not yet taken place. 
Data from 38 patients has been included for statistical analyses. Signifi cant 
increases (p < 0.001) were found from baseline to post-training to follow-up 
for the two-minute-walk distance; 90.12m ± 35.09m to 98.59m ± 40.15m to 
101.81m ± 40.94m. On a two minute walk with distraction patient improved 
from 79.02m ± 31.01m to 85.47m ± 35.21m to 89.43m ± 36.46m (p < 
0.001). The SF-36 total score and EQ-5D index scores from stroke patients 
increased signifi cantly from baseline to post-training, 58.84 ± 18.43 to 65.52 
± 16.78 and 0.71 ± 0.21 to 0.80 ± 0.15 respectively.
Discussion and Conclusion: When all patients have completed the trial 
more inside can be given into differences between the two training groups. 
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Currently post-training improvements in both walking performance and 
health and well-being suggest that treadmill training with and without 
distraction could both improve quality of life in people after stroke.
Topic - Parkinson’s Disease and Related Disorder
The effects of transcranial direct current stimulation on motor 
skills and cognitive function in patients with Parkinson’s disease: 
a systematic review
Sanne Broeder, Evelien Nackaerts, Elke Heremans, Geert Verheyden, Alice 
Nieuwboer
KU Leuven, Leuven, Belgium
Recent research has highlighted the potential of transcranial direct current 
stimulation (tDCS) to complement and enhance rehabilitation effects in 
elderly and patients with neurological diseases, including patients with 
Parkinson’s disease (PD). The objective of this systematic review is to 
provide an overview of the effects of tDCS on motor and cognitive function 
in PD patients, both as single and adjunctive therapy. We systematically 
reviewed the literature published throughout the last 10 years on the use of 
tDCS stimulation in PD. Electronic databases, including MEDLINE, EMBASE 
and CENTRAL, were searched for appropriate articles addressing our 
objective. The results of the studies were grouped according to achieved 
outcomes: (i) gait and balance measurements, (ii) upper limb performance 
and (iii) cognitive functioning. After thorough selection by two independent 
researchers, ten studies were included of which three randomized 
controlled trials and six were sham-controlled. In general sample sizes 
were small and stimulation protocols and outcome measures varied 
considerably between studies. Among the reviewed studies, eight showed 
consistent results, suggesting that anodal 2.0 mA tDCS stimulation over 
M1 and DLPFC has benefi cial effects on motor and cognitive functioning in 
PD. However, the current level of evidence is not suffi cient to guide clinical 
practice. Larger adequately designed studies are necessary to generate 
more in-depth insights on the effects of tDCS at the neurophysiological level 
in different patient profi les, and on motor (re)learning in PD. This will inform 
clinicians and researchers about it potential surplus value and forge the 
development of cost-effective home-based interventions with tDCS.
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Differences in muscle strength in Parkinsonian patients affected 
on the right and left side
Davide Ferrazzoli1, Giuseppe Frazzitta2, Roberto Maestri2, Roberta 
Rovescala2, Gabriele Guaglio2, Rossana Bera2, Daniele Volpe2, Gianni 
Pezzoli2
1 Ospedale Moriggia-Pelascini, Gravedona ed uniti, Italy
2 Italy
Background: Muscular weakness is a frequent cause of instability that 
contributes to falls in Parkinson’s disease (PD). Isokinetic dynamometry 
is a method of muscle assessment useful to measure the muscular 
strength giving a quantifi cation of the weakness, but only few studies about 
isokinetic assessment were performed in PD. The aims of the study were 
to evaluate the muscle strength in PD and to investigate the differences in 
patients affected on the right and left side.
Methods: Knee fl exor and extensor muscles strength was assessed using 
an isokinetic dynamometer in 25 patients in stage 3 H&Y and in 15 healthy 
controls. Subjects were tested in both legs at three fi xed angular velocities: 
90°/s, 120°/s, 180°/s.
Results: Considering the whole population of parkinsonians, no difference 
in strength was observed with respect to controls. Considering the side, 
patients affected on the right side showed a clear tendency to be weaker 
than patients affected on the left side and controls.
Conclusions: PD patients with the right affected side, but not with the 
left one, have a reduction in muscle strength compared to controls. We 
postulate a central origin defi cit in muscle strength in PD. This result 
opens perspectives on PD rehabilitation since explores the problem of 
the diseased basal ganglia connections with frontal and prefrontal cortex 
and stresses the needing to fi nd strategies to bypass the circuits of 
automaticity involved in the illness. Probably, the treatment of weakness 
in PD have to pass through techniques able to improve the central 
recruitment of muscle strength.
Parkinson’s disease study: the immediate effect of rhythmic 
auditory stimulation on muscles activation and kinematic gait 
parameters
Anna Bukowska1, Tomasz Waraksa2
1 University of Physical Education in Krakow, Krakow, Poland
2 Functional Rehabilitation Center ORTHOS, Warsow, Poland
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Objectives: The goal of the study was to evaluate the immediate effect of 
rhythmic auditory stimulation (RAS) on agonist and antagonist muscles 
activation of lower extremities and spatiotemporal and kinematic gait 
parameters in a group of patients with Parkinson’s disease.
Study design: Five subjects diagnose with Parkinson’s disease (PD) were 
included to this study. An inclusion criteria included Hoehn & Yahr stage 
2-3 and the ability to walk independently without any devices. For gait 
assessment and muscles activities measurements the 3D Movement Analysis 
System BTS Smart with portable superfi cial electromyography (EMG) was 
used (methodology on Davis’s protocol for SmartAnalyzer program). Gait 
performance of every subject was assessed three times: without any auditory 
stimulation (base line), with RAS through a metronome (5% faster than base 
line), with RAS through rhythmical music (5% faster than base line).
Results: In the EMG better muscles activation on directly affected lover 
limb were measured through RAS. Signifi cant changes in a distance gait 
parameters such as velocity, stride length, mean velocity and cadence were 
measured during RAS through metronome. Bigger changes, in the range of 
gait norms for adults were noticed during RAS through music.
Conclusion: The research trial shows that RAS training can infl uence way of 
walking and improve gait parameters and muscles activity in patients with 
PD. The further research in a bigger group of patient with PD can contribute 
a better understanding of the mechanisms of therapeutical rhythm infl uence 
on damage CNS.
Continuous and predictable perturbation of balance in Parkinson’s 
disease: a way of testing refl ex and anticipatory responses of leg 
muscles and of training balance
Antonio Nardone1, Marco Schieppati2, Ilaria Arcolin1, Marco Godi1, 
Margherita Grasso1, Simone Guglielmetti1, Paola Morlino1
1 Fondazione Salvatore Maugeri (IRCCS), Veruno, Italy
2 Fondazione Salvatore Maugeri (IRCCS), Scientifi c Institute of Pavia, Pavia, Italy
When subjects stand and balance on a platform continuously and predictably 
moving in the anterior-posterior direction, both refl ex responses and 
anticipatory postural adjustments (APAs) are operating. Patients with 
Parkinson’s disease (PD) are unstable under this condition. Three questions 
were addressed: is such impairment connected with a diffi culty in adapting 
either or both refl ex responses or APAs? Does training on the platform modify 
the response adaptation? Does training improve also balance and gait?
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Healthy subjects (HS) and PD underwent 45 cycles of a sinusoidal (0.4 Hz) 
back-and-forth platform displacement (10 cm) with eyes open. Amplitude of 
electromyographic (EMG) activity from Tibialis Anterior and Soleus muscles 
were assessed as a function of the successive platform oscillation cycles. 
Patients were trained with the mobile platform (3 times/week, 1 hour/day, 
10 sessions). Balance and gait evaluations and adaptation on the platform 
were tested before and after training.
Amplitude of both refl ex responses and APAs was larger in PD patients 
than HS. Adaptation of EMG activity occurred within the fi rst few cycles 
in HS whereas it was slowed down in PD patients. This phenomenon 
was ameliorated through training with the platform. Improvement was 
accompanied not only by better performance on the movable platform but 
also by improvement of balance and gait.
Abnormalities of amplitude and adaptation of refl ex responses and APAs to 
predictable perturbations may account for instability of patients. Improvement 
with training suggests that implicit motor learning is largely preserved. 
Such training extends its effects to daily-life balance and gait tasks.
Stepping-in-place on a continuously rotating platform: 
podokinetic after-rotation and long-term adaptation in PD patients
Marco Godi, Antonio Nardone, Ilaria Arcolin, Micaela Schmid, Stefania Sozzi, 
Marco Schieppati
Fondazione Salvatore Maugeri, Veruno, Italy
Stepping-in-place on a continuously rotating platform produces a so-called 
podokinetic after rotation (PKAR): when stepping on fi rm ground around 
their vertical axis without vision, subjects spontaneously rotate towards the 
opposite direction of platform rotation. Curved walking is a diffi cult task for 
Parkinson’s disease (PD) patients. It is hypothesized that adaptation to the 
rotating platform may improve curved walking in these patients.
PD patients performed stepping in place at the centre of a counter-clockwise 
(CCW) rotating platform with eyes open for 10 min. Stepping was performed 
also on the platform moving in a clockwise (CW) direction. At the end of each 
trial, patients were asked to stepped in place with eyes closed. The two trials 
(CW and CCW) were repeated every other days for 10 sessions.
PKAR was present in all patients. When platform moved in CCW, PKAR was 
in CW direction (PKAR-CW). The opposite (PKAR-CCW) occurred after CW 
rotation of the platform. The expression of PKAR was often asymmetric. 
Duration and angular velocity of PKAR increased for both directions with 
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the repetition of the task across sessions. Peak velocity of PKAR-CW was 
greater than that of PKAR-CCW. After the 10-session training, gait speed 
during curved trajectories on fi rm ground increased with respect to baseline 
because of an increase of step length. Cadence was unaffected by training. 
PKAR can be obtained in PD patients regardless of the direction of platform 
rotation. Moreover, training with the rotating platform improves curved 
walking through increase of step length rather than cadence in PD patients.
Cycle ergometer training improves gait in patients with 
Parkinson’s disease.
Ilaria Arcolin, Fabrizio Pisano, Marco Godi, Marco Schieppati, Alessandro 
Mezzani, Carmen del Conte, Antonio Nardone
Salvatore Maugeri Foundation, Veruno, Italy
The gait of patients with PD is characterized by reduced speed and step 
length. Cycle ergometer training is useful for improving gait in elderly and 
patients with stroke and multiple sclerosis, but there are no evidences 
in PD patients. The purpose of this study was to investigate the effects 
of cycle ergometer training on gait in PD patients, and to compare it with 
those of treadmill training.
In-patients with PD were randomized into two groups: 13 were trained 
with treadmill (PD-T) and 16 with cycle ergometer (PD-C) at the same 
intensity (Borg scale), for 3 weeks, 1 hour/day. Both groups underwent also 
stretching, strengthening and balance exercises. The outcome measures 
were the 6-minutes walking test (6MWT), the Timed Up and Go (TUG) test, 
the spatio-temporal variables of gait assessed with a baropodometric 
walkway, the evaluation of balance through the Mini-BESTest.
Sex, age, disease duration, Hoehn-Yahr staging and UPDRS motor score, 
comorbidity as well as medication were not different between the two 
groups. At the end of training, both groups increased signifi cantly the 
distance travelled at the 6MWT. In addition, gait speed and step length 
increased signifi cantly, reaching the lower limits of normality. A signifi cant 
improvement was observed also in functional evaluations such as Mini-
BESTest, TUG and UPDRS motor score.
Cycle ergometer training, as much as treadmill training, improves walking 
parameters and reduces clinical signs of PD, making the gait pattern of 
patients close to that of healthy subjects.
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Does tDCS-supported Therapy Improves Function and Movement 
Kinematic in Secondary Dystonia? A Case Study
Fariba Yadolahi1, Masoud Mehrpoor2, Asgar Rezasoltani, Minoo Khalkhali Zavie
1 Shahid Beheshti University of Medical Sciences, Tehran, Iran
Dystonia is defi ned by involuntary, sustained muscle contractions which 
cause twisting and repetitive movements or abnormal postures. Secondary 
dystonia can be due to cerebral trauma or hypoxia, such as the basal 
ganglia or thalamus infarct. Dystonia treatment is very challenging process. 
Transcranial direct current stimulation (tDCS) is a new and promising 
method of neurorehabilitation after neurological disease; however 
the effectiveness of this approach on secondary dystonia has not been 
investigated. The purpose of this study was to evaluate the therapeutic 
potential of tDCS and medication therapy on motor performance in 
dystonia. In this blinded-placebo controlled case study, 10 sessions of 
bihemispheric tDCS was delivered to 25 years old female patient suffering 
from secondary dystonia due to stroke since two years ago. The patient 
received 10 consecutive daily sessions of bihemispheric tDCS (2mA, 20 min) 
combined with Tetrabenazine, which cathodal stimulation was over primary 
motor cortex of affected side and anodal stimulation was applied over right 
dorsolateral prefrontal cortex (DLPFC). Function was assessed by using 
Fahn-Marsden dystonia Scale, and Movement kinematic analysis during the 
Reach and Grasp Cycle. Results demonstrate therapeutic effect up to 53% in 
Fahn-Marsden Dystonia scale, Notable improvement in buttoning; handling 
utensils, grasping objects after real tDCS . Kinematic measures revealed 
a decreased index of curvature and decreased total number of movement 
units after real tDCS indicating more effi cient and smoother movement. This 
is the fi rst report to investigate the effects of tDCS in patient with secondary 
dystonia which can open a new paradigm in dystonia treatment.
H-refl ex control during walking in Parkinson’s
Wala Mahmoud1, Helen Dawes2, Daan Meester2
1 Oxford Brookes University, Oxford, United Kingdom
2 United Kingdom
One of the main problems that People with Parkinson’s disease (PD) 
encounter is gait diffi culties, which makes community walking more 
challenging especially when they need to attend to other things in the 
environment. This study was set to understand the control of gait in 
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Parkinson’s disease compared to age similar group of older adults and a 
control group of young adults by way of measuring the amplitude and the 
variability of the spinal refl ex in dual task walking paradigm. The (H-refl ex) of 
the soleus muscle was measured to monitor cortical modulation of the spinal 
refl ex during the stance phase of treadmill walking at a participant selected 
walking speed and a faster speed (20% higher than selected). Participants 
either walked only or walked while performing a cognitive task as a distracter 
during which we also measured their gait parameters (step time). 20 PD, 15 
older adult controls and 16 young controls were tested. The results showed a 
signifi cant main group (p=.003) and task (p=.046) effect on H-refl ex amplitude 
and variability (p<.00). ANOVA results showed a signifi cant (speed*group) 
interaction (p<.00) and a (task*group) interaction (p=.047). he variability of 
step time was signifi cantly different between the groups with the PD group 
having the highest variability The results suggest a different gait control 
mechanism in people with Parkinson’s which might be explained by the 
basal ganglia dysfunction which places an increased demand on attentional 
resources during walking leading to a less stable control of gait. 
Topic - Demyelinating Diseases
The effects of upper limb rehabilitation in patients with multiple 
sclerosis: a systematic review. 
Ilse Lamers, Anneleen Maris, Deborah Severijns, Wouter Dielkens, Sander 
Geurts, Peter Feys
Hasselt University, Hasselt, Belgium
In the recent years, there is an increasing interest in upper limb rehabilitation 
in MS Multiple Sclerosis (MS), since upper limb dysfunction is one of the most 
important dysfunction present in patients with MS. The current changes in 
the research fi eld inquire a new systematic literature review.
Therefore, this systematic review aimed to provide an overview of the upper 
limb rehabilitation programs in patients with MS. Articles published until 
May 2014 were selected when written in English, published in the last 25 
years, peer-reviewed, including more than 5 persons with MS, and describing 
the effects of an intervention study or a clinical trial including rehabilitation 
strategies targeting the upper limbs. Twenty-seven articles met the selection 
criteria and were included for data extraction. Multidisciplinary and robot-
based rehabilitation were the most investigated rehabilitation strategies and 
showed to improve upper limb capacity (Nine hole peg test, Action research 
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arm test). Strength and endurance training improved the trained body 
function and structures but did not infl uence activity and participation 
level. Remarkably, improvement of the upper limb was only a secondary 
aim in the majority of these strength and endurance intervention studies.
In summary, the current intervention studies indicated the ability to improve 
the upper limb function in MS. However, the majority of the intervention 
studies included mainly patients with a relatively preserved upper limb 
function which limits the generalizability of the results. Furthermore, more 
well-designed randomized trials with larger sample sizes are needed to 
draw conclusions about superiority of one particular rehabilitation strategy.
Secondary progressive multiple sclerosis patients have increased 
muscle fatigue, caused by lower central drive
Ria Wolkorte1, Dorothea Heersema2, Inge Zijdewind1
1 UMCG, University of Groningen, Groningen, the Netherlands
2 UMCG, Department of Neurology, Groningen, the Netherlands
Fatigue is a common debilitating symptom in multiple sclerosis (MS). 
Mechanisms underlying muscle fatigability (the inability to maintain force 
over time) in MS patients is thought to be mostly of central origin. However, 
only few studies investigated central and peripheral contributions to fatigue 
in MS patients with the secondary progressive (SP) subtype of the disease. 
The goal of this study was to examine central and peripheral fatigue in 25 
secondary progressive MS patients and 25 age- and sex matched controls. 
Subjects held a force transducer in their right hand and were instructed to 
perform 3 maximal voluntary contractions with the fi rst dorsal interosseus 
(index fi nger abductor), followed by a fatiguing 2-minute sustained 
maximal voluntary contraction. Double-pulse electrical stimulations were 
administered to the ulnar nerve during the task. Voluntary force and EMG 
were recorded. Maximal voluntary force was lower in SPMS patients (24.5N 
SD 9.5) than in controls (32.0N SD 9.9, p=0.008), as was voluntary activation 
(84.8% SD 11.8 versus 93.9% SD 5.7, p=0.004). The decline in muscle force 
was greater for SPMS patients (62.7% SD 11.7) than controls (52.5% SD 15.8, 
p<0.001). EMG declined to 37% in SPMS patients and to 60% in controls 
(p=0.003). During the 2 minutes contraction twitch amplitude increased 
more for SPMS patients than controls (F=6.74, p=0.010). Twitch amplitude 
after the sustained MVC decreased less in SPMS patients (19.4% SD 19.7) 
compared to controls (48.1% SD 20.5, p<0.001). SPMS patients are less able 
to maintain an effortful task, which is caused by decreased central drive.
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Acute exercise in multiple Sclerosis: Dependencies of Serum 
Levels of BDNF, carduiorespiratory fi tness, fatigue and health-
related quality of life
Jens Bansi, Jürg Kesselring
Kliniken-Valens, Valens, Switzerland
Background: Multiple sclerosis (MS) is a chronic disease of the central nervous 
system (CNS) and is accompanied by varying infl ammatory manifestations, 
demyelination and axonal loss. Infl ammatory and neurodegenerative 
processes play a key role in the pathogenesis of MS. Most training 
interventions in animals and healthy humans show that increased levels of 
fi tness lead to up-regulations of TH2 cytokines, brain-derived neurotrophic 
factor (BDNF) and nerve growth factor (NGF).The benefi ts of exercise to 
improve cardiovascular functions in people with multiple sclerosis (pwMS) 
are recognized as important aspects of standardized rehabilitation programs.
Ojectives: To investigate the infl uences of shortterm immune responses and 
cardiorespiratory fi tness on HR-QoL and fatigue during 3-weeks endurance 
training. Randomized controlled clinical trial in 60 MS patients. HRQoL, 
fatigue, cardiorespiratory fi tness, and short-term immune changes (serum 
concentrations in response to cardiopulmonary exercise test) of brain-
derived neurotrophic factor (BDNF) were determined at the beginning and 
end of 3 weeks of training intervention. Subjects performed daily 30 min 
training at 60 % of their VO2peak.
Results: SF-36 total (p = 0.031), physical (p = 0.004), and mental health 
(p = 0.057) scores show time effects within both groups. MFIS physical 
fatigue showed time effects (p = 0.008) for both groups. Linear regression 
models showed relationships between short-term immune responses and 
cardiorespiratory fi tness with HR-QoL and fatigue after the intervention. 
This study indicates benefi cial effects of endurance training independent 
of the training setting.
Conclusion: Short-term immune adaptations and cardiorespiratory fi tness 
have the potential to infl uence HRQoL and fatigue in persons with MS.
Fatigability of hand grip strength after hand training with serious 
games in persons with multiple sclerosis
Deborah Severijns1, Peter Feys2
1 Hasselt University, Diepenbeek, Belgium
2 REVAL/BIOMED,Faculty of medicine and Life sciences, Hasselt University, 
Diepenbeek, Belgium
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Some persons with multiple sclerosis (PwMS) report a more rapid decline 
in strength during the performance of daily life activities. This could be 
related to their muscle weakness which causes them to work at a higher 
percentage of the maximal voluntary contraction (MVC). The main objective 
was to determine whether fatigability occurred in PwMS and healthy 
controls during a training session of the hands. 20 PwMS and 20 healthy 
controls performed 3 bouts of 6 minutes of hand grip exercises with an 
intensity between 15 and 25% of the hand grip MVC. Before the exercises, 
hand grip MVC was measured. Further, a sustained hand grip contraction 
of 30 seconds was performed to calculate a static fatigue index, followed by 
30 repeated contractions to calculate a dynamic fatigue index. To evaluate 
fatigability during the exercises, MVC of both hands and fatigue perceptions 
in the exercised hand were measured. Both groups experienced increased 
fatigue in their hand muscles after each exercise bout and showed a decline 
in MVC during the exercises. There was no difference between groups in the 
strength decline (19% of MVC in healthy controls vs. 18% of the initial MVC in 
PwMS). The static and dynamic fatigue indices and the strength decline during 
the exercises were not related. To conclude, PwMS do not seem to experience 
more strength decline compared to healthy controls, when exercising at the 
same relative percentage of the maximal strength and short fatigue indices 
are not related to strength decline during exercise.
Can aerobic exercise alleviate fl u-like symptoms following 
interferon beta-1a injections in patients with multiple sclerosis? 
Preliminary results
Martin Langeskov-Christensen1, Egon Stenager2, Henrik Boye Jensen2, Ulrik 
Dalgas1
1 Aarhus University, Aarhus c, Denmark
2 MS-Clinic of Southern Jutland, Department of Neurology, Sønderborg 
Hospital, Sønderborg, Denmark
Background: Case reports suggest that aerobic exercise is able to markedly 
reduce Flu-like symptoms (FLS) following interferon beta (IFNß) injections 
in patients with multiple sclerosis (PwMS).
Objective: The objective was to test the hypothesis that aerobic training can 
reduce FLS following IFNß-1a injections in PwMS, and to examine wheter or 
not changes in circulating cytokines provide a mechanism that can explain a 
potential positive effect.
Methods: In this ongoing randomized trial, PwMS who frequently experience 
FLS completed four days of testing, which coincided with their weekly IFNß-
134
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1a injection. On two testing days they completed approx. 40min of aerobic 
exercise following IFNß-1a injection. On the other testing days, no intervention 
took place. FLS related muscle aches, chills, temperature change and 
fatigue were rated and compared from pre-injection to 5 hours post-injection 
between days with no intervention and days with aerobic exercise.
Preliminary results: 11 PwMS have so far completed all four days of testing, 
providing data from 44 days of testing. No adverse events in addition to FLS 
during the study period were reported. On testing days with aerobic exercise, 
54.5% of PwMS tested positive for FLS, whereas 77.3% developed FLS on days 
with IFNß-1a injection only.
Conclusion: Preliminary data suggest that moderate intensity aerobic exercise 
can reduce the number of PwMS developing FLS following IFNß-1a injection 
by approx. 50%. Based on these preliminary results approx. 40min of aerobic 
exercise should be encouraged for PwMS who often experience FLS following 
IFNß-1a injections.
Topic - Neuromuscular Disorders
Towards intuitive control of active arm supports for men with 
Duchenne Muscular Dystrophy: A hybrid sEMG-Torque control 
interface
Konstantinos Nizamis1, Joan Lobo-Prat1, Arno Stienen1, Raffaella Carloni1, 
Mariska Jansen2, Arvid Keemink1, Bart Koopman1
1 Universiteit Twente, Enschede, the Netherlands
2Radboud University Medical Center, Nijmegen, the Netherlands
Duchenne muscular dystrophy (DMD) is caused by a recessive X-linked 
mutation, resulting in progressive muscle degeneration and eventual death. 
While the lifespan of men with DMD increased due to improvements on health 
care, they still live with severe physical impairments and strong dependency 
on care. Active arm supports can improve their quality of life, by augmenting 
their arm’s residual motor capabilities. This research aims to develop a 
control interface, which detects the user’s movement intention, required 
to operate these active arm supports. We propose a hybrid sEMG-torque 
interface controlling three translations and two rotations of the forearm. The 
translations are proportionally controlled using the envelopes of sEMG signals 
from six arm muscles. The two horizontal translations can be controlled 
simultaneously while the vertical translation is sequentially controlled 
triggering a sEMG-based switch. The passive interaction torques measured 
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between the forearm and the active arm support, are used to release two 
rotations of the forearm, mimicking a gimbal mechanism. A preliminary 
evaluation of the control method has been carried out with one healthy 
subject, within a series of two-dimensional and three-dimensional tasks. 
The performance was evaluated, in terms of path effi ciency, task completion 
rate and time, smoothness, and overshoot. The results indicate that the 
control method is able to successfully detect the intention of the user and 
translate it to the intended movement. Furthermore, the combination of 
sEMG and torque control of the forearm translations and rotations, results 
in a simple, yet functional controller able to support natural movements of 
the arm.
Outcomes of a multidisciplinary motor neurone disease service
Malcolm Bowman, Shea Morrison
St Joseph’s Hospital, Sydney, Australia
Background: Motor neurone disease (MND) is a progressive incurable 
neuromuscular condition. Multidisciplinary rehabilitation may improve 
symptom management, maintain functional independence, and maintain 
quality of life throughout disease progression [1].
Objective: The aim of this paper is to present outcome data from a 
multidisciplinary outpatient MND rehabilitation service.
Methods: Retrospective medical record audit of all patients managed 
at the St Joseph’s Hospital MND clinic over a 10 year period from 2004 
to 2014. St Joseph’s is a rehabilitation hospital in Sydney, Australia. The 
MND multidisciplinary team includes medical (rehabilitation physician, 
neurologist, and respiratory), nursing (general and palliative care), 
physiotherapy, occupational therapy, speech pathology, social work, 
dietician, pastoral care, and outreach.
Results: A total of 213 patients (124 males, 89 females) were managed 
by the service. Mean survival from initial clinic review was 22.6 months. 
Disease phenotype numbers included amyotrophic lateral sclerosis (146), 
fl ail arm variant (16), frontotemporal dementia (8), primary lateral sclerosis 
(6), progressive bulbar palsy (4), progressive muscular atrophy (3), and 
Kennedy’s disease (2). Percutaneous endoscopic gastrostomy feeding was 
organised for 88 patients. Non-invasive ventilation was organised for 43 
patients. Common symptom management issues included pain, spasticity, 
cramps constipation and sialorrhea. Functional issues included mobility, 
personal care, equipment prescription and driving. Other common issues 
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managed by the multidisciplinary team included management of nutrition, 
respiration, communication, mood, spirituality and end of life planning.
Conclusion: Multidisciplinary rehabilitation may assist in the management 
of motor neurone disease
References: [1] Simmons Z. Handbook Clinical Neurology. 2013; 110:483-98.
Functional effectiveness of a wearable passive upper limb 
orthosis
Mariska Janssen1, Peter Kooren2, Gerard Dunning2, Micha Paalman2, Just 
Herder2, Imelda de Groot2
1 Radboudumc, Nijmegen, the Netherlands
2 the Netherlands
Duchenne Muscular Dystrophy (DMD) is characterized by progressive 
muscle weakness, leading to functional disabilities in the arms and legs. 
We developed a wearable passive upper limb orthosis that supports the 
functional abilities of both arms. This orthosis runs from the upper legs, 
via the torso and the upper arm to the forearm, and is balanced using 
elastic bands. The goal of this research is to evaluate the effectiveness 
of this orthosis on the level of functional abilities, range of motion and 
muscle activity, which usually is not done during the development of 
orthoses. We performed 3D motion analysis and surface electromyography 
measurements in 3 DMD patients. They all performed single joint 
movements and activities of daily living (ADL) with and without the 
orthosis. The results showed an improved ability to perform ADL and 
increased range of motion, with orthosis. Functional abilities mainly 
increased in the elbow dimension and less in the shoulder dimension. This 
was probably caused by the kinematical architecture of the orthosis, which 
restricted shoulder abduction. In addition, wearing the orthosis reduced 
the amount of compensatory movements. The result on muscle activation 
were inconclusive, since some muscles showed increased muscle activity 
and others showed reduced muscles activity. Different subjects showed 
different patterns of muscle activation, therefore further research on 
muscle activity is needed. In conclusion the orthosis improved overall arm 
function in boys with DMD, however improvement must still be made, both 
on the design of the orthosis and on the insight in functioning. 
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Progressive resistance -and aerobic training for myasthenia gravis 
patients - a feasibility study
Martin amadeus Jensen1, Erik elgaard Mikkelsen1, Kristian Overgaard1, Ulrik 
Dalgas1, Lotte Vinge2, Henning Andersen2
1 Aarhus University, Aarhus, Denmark
2 Department of Neurology, Aarhus University Hospital, Aarhus, Denmark
Introduction: Myasthenia Gravis (MG) is an autoimmune neuromuscular 
disorder, characterized by severe fatigability and fl uctuating muscle 
weakness, causing impaired physical function and reduced quality of life. 
In other neuromuscular disorders, studies of progressive resistance training 
(PRT) and aerobic training (AT) have reported improvements in both physical 
function and quality of life, however, the existing literature on physical training 
in MG, consist predominantly of case studies. Consequently, we investigated 
the feasibility of 8 weeks of either PRT or AT in patients with MG. 
Methods: Sixteen patients with generalized MG (55±15 years, QMG: 
7.5±3.2) were randomly assigned to an 8-week supervised intervention 
consisting of either PRT or AT. The PRT group conducted 6 exercises, at 
intensities progressing from 15 towards 8 RM, while the AT group 
performed 3 sets of 10-12 min ergometer cycling at intensities progressing 
from 75 towards 95% of HR-max. Feasibility was determined by monitoring 
adherence, dropout-rate, adverse events (AE) and QMG-score. Secondary 
outcomes included physical, functional and quality of life measures. 
Preliminary results: Presently, ten patients have completed the intervention. 
One dropout from the AT group was observed, which might be attributable 
to the training regimen. An adherence rate of >95% (n=9) was observed 
and patients demonstrated no change in QMG-score. Patients from both 
groups experienced AE’s, in terms of temporary worsening of fatigue (n=2) 
and bulbar symptoms (n=1). 
Conclusion: Preliminary results indicate that most MG patients can safely 
participate in PRT and AT. Final results will be available for presentation at 
the conference.
Topic - Neuroplasticity & Neural Mechanisms of Recovery
The effect of rTMS on memory disorders after stroke and the 
relevant study of the effect and BDNF Val66Met SNP
Haitao Lu1, Tong Zhang2, Mei Wen2, Li Sun2
1 China Rehabilitation Research Center, Beijing, China
2 China
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Objective:To investigate the effect on memory disorders after stroke by 
stimulating the right DLPFC area with 1Hz rTMS and study the relationship 
between the effect and BDNF Val66Met SNP. To observe the changing 
of BDNF plasma concentration, as well as the relationship between the 
changes and BDNF Val66Met SNP. Try to interpret the mechanisms of rTMS 
affecting memory function after stroke. 
Methods: 40 inpatients of memory dysfunction after stroke were randomly 
divided into the magnetic stimulation group and the sham stimulation group.
The scales of MoCA, LOTCA, RBMT, plasma BDNF concentration and BDNF 
Val66Met SNP were measured. 
Results: The grades of MoCA, LOTCA and RBMT were statistically increased 
post-treatments in both groups. However, RBMT score was statistically 
higher in real stimulating group. BDNF dropped in real rTMS group 
while elevated in sham rTMS one, and the difference was statistically 
signifi cant after treatments.The BDNF level was rising in the stimulating 
group 2 months after treatments in real stimulating group. There was no 
relationship between BDNF Val66Met SNP and the changes of cognition, 
memory function and plasma BNDF concentration. 
Conclusion: Low frequency rTMS can improve memory function after stroke. 
Plasma BDNF concentration was below the normal during convalescence, 
and it was on the decline during rTMS.It is unclear the relationship between 
BDNFVal66Met SNP and cognition, memory function and the blood levels of 
BDNF. Low frequency rTMS improving the memory function after stroke may 
be through combining BDNF with TerkB receptor, or other methods, the 
multiple neural materials and some materials’ gene polymorphisms.
The effects of long-term motor learning of writing skills on 
the neural activation pattern in Parkinson’s Disease
Evelien Nackaerts, Elke Heremans, Bouwien Smits-Engelsman, Stephan 
Swinnen, Wim Vandenberghe, Alice Nieuwboer
KU Leuven, Leuven, Belgium
Recent studies have suggested that compensatory brain networks enhance 
motor output and learning in patients with Parkinson’s disease (PD). However, 
this research was mainly limited to the acquisition phase of skill learning 
and learning of novel tasks. Therefore, we investigated changes in neural 
activity after a long-term period of intensive motor learning of writing skills 
to alleviate dysgraphia in PD. Seventeen PD patients and 14 healthy age-
matched controls (CTRL) performed cued (reference lines) writing tasks on a 
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tablet in the MRI scanner. For patients, this was followed by a training program of 
6 weeks to improve writing amplitude with the help of visual cueing. Behaviorally, 
patients wrote signifi cantly slower (p=.048) compared to CTRLs in the scanner. 
The same task outside the scanner showed that patients wrote with a smaller 
amplitude (p=.0003), higher variability of amplitude (p=.006) and slower (p=.010) 
compared to CTRLs. After training, no signifi cant improvements were found for 
PD patients while writing in the scanner, though variability improved signifi cantly 
(p=.018) outside the scanner and there was a trend towards improved writing 
amplitude (p=.069) in patients. Before the training period, an increased BOLD 
response was found in PD compared to CTRLs in the left superior parietal cortex, 
more specifi cally in the precuneus (p<.001, uncorrected), suggesting that this 
area might operate as part of a dorsomedial compensatory network. After training, 
BOLD responses in the left precuneus and bilateral superior frontal cortex 
decreased (p<.001, uncorrected), suggesting that long-term motor learning of 
writing leads to a reduced need of compensatory neural activation.
Combination of dual-tDCS and motor skill learning leads to a lasting 
generalisation of performance improvement: a behavioural and fMRI 
study
Yves Vandermeeren1, Laurence Dricot2, Wojciech Gradkowski3, Patrice Laloux1, 
Philippe Desfontaines4, Frédéric Evrard5, André Peeters6, Jacques Jamart1, 
Stéphanie Lefebvre1
1 CHU Dinant-Godinne UcL (Université catholique de Louvain), Yvoir, Belgium
2 Université catholique de Louvain (UcL), Institute of NeuroScience (IoNS), 
Brussels, Belgium
3 Warsaw University of Technology, Institute of Radioelectronics, Faculty of Elect, 
Warsaw, Poland
4 Centre Hospitalier Chrétien (C.H.C.), Site Saint-Joseph, Neurology Department, 
Liège, Belgium
5 Clinique Saint-Pierre, Neurology Department, Ottignies, Belgium
6 Cliniques Universitaires Saint Luc, Unité neuro-vasculaire,Neurology 
Department, Brussels, Belgium
Background. We showed that dual transcranial direct current stimulation 
(dual-tDCS) improves motor skill learning and retention in stroke patients. 
Generalisation of improvement to other aspects of motor control remains 
unexplored.
Objective. To study the generalisation of improvement driven by the 
combination of dual-tDCS and motor skill learning with the paretic hand after 
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stroke, with behaviour and functional magnetic resonance imaging (fMRI).
Methods. 19 chronic hemiparetic stroke patients participated in a placebo-
controlled, double-blind, cross-over experiment. All the patients participated 
in 2 series, each consisting of one motor skill learning session (30 min, 
with a speed/accuracy trade-off) during which real or sham dual-tDCS 
was applied and one retention-fMRI session 1 week later. Generalisation of 
motor enhancement was assessed with the Purdue Pegboard Test (PPT). 
Generalisation of brain activation changes was explored by an “EASY”condition 
consisting in moving a MRI-computer mouse without speed or accuracy 
constraint, in addition to the “LEARNING”condition (skill retention).
Results. Dual-tDCS improved motor skill retention @1week compared to 
sham (p=0.002). The paretic hand’s dexterity was also enhanced on the 
untrained PPT (p=0.001). Despite a lack of signifi cant performance or 
kinematics difference while performing the “EASY”condition, fMRI activation 
was strikingly focused 1 week after dual-tDCS compared to sham, especially 
in the premotor/motor areas of both hemispheres.
Conclusion. In stroke patients, the combination of dual-tDCS and motor 
skill learning was associated with a motor improvement on an untrained 
dexterity task and an improvement of the fMRI pattern even when 
performing simple movements.
The test-retest reliability of transcranial magnetic stimulation 
measures of the corticospinal pathway in sub-acute stroke
Kathryn Collins, Niamh Kennedy, Allan Clark, Valerie Pomeroy
University of East Anglia, Norwich, United Kingdom
Background Test-retest reliability of transcranial magnetic stimulation 
(TMS) measures has been demonstrated in chronic stroke and healthy 
populations. However, there is a lack of research into the reliability in the 
sub-acute phase after stroke. 
Objective To estimate the test-retest reliability of TMS measures of 
corticospinal pathway excitability in sub-acute stroke.
Methods: TMS reliability was assessed over two identical TMS sessions 
separated by 1-3 days. Participants are 2-60 days post anterior circulation 
stroke. Target muscles for the investigation include biceps, extensor carpi 
radialis (ECR), and abductor pollicis brevis (APB) of both arms. Active and 
resting motor thresholds determined, followed by recruitment curve with 
active contraction for each muscle. Reliability determined using Intraclass 
Correlation Coeffi cient (ICC) and Limits of Agreement (LOA).
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Results: This study is ongoing; these are preliminary fi ndings on the fi rst 17 
participants. The ICC for active and resting motor thresholds were higher for 
ECR and APB: non-paretic ICC=0.620-0.796 (95% CI: 0.232-0.921), paretic 
0.649-0.854 (95% CI: 0.259-0.947) versus biceps: non-paretic ICC=0.621-
0.693 (95% CI: 0.233-0.876), and paretic ICC=0.515-0.565 (95% CI: 0.039-
0.815). The study will continue to collect data and will further estimate 
reliability of motor thresholds, MEP amplitude, recruitment curve, silent 
period, and the limits of agreement for all TMS measures.
Conclusion: These preliminary results suggest motor thresholds for distal arm 
muscles are more reliable than proximal muscles in the sub-acute phase after 
stroke. If upheld by the full results this will be new knowledge for guiding 
the use of TMS for people in the sub-acute phase of recovery after stroke.
EEG markers of poor dual task performance in traumatic brain 
injury patients
Ludmila Zhavoronkova1, Svetlana Kuptsova1, Elena Kushnir2, Tatiana 
Shevtsova2, Olga Maksakova3, Alexandra Zharikova1
1 Institute of Higher Nervous Activity & neurophysilogy RAS, Moscow, 
Russian Federation
2 Lomonosov State University, Moscow, Russian Federation
3 Burdenko Neurosurgery Institute, Moscow, Russian Federation
Objective: Multitasking in everyday settings may be more diffi cult for 
patients with traumatic brain injury (TBI) and often associated with decline 
in cognitive as well as motor processing. Advances in diffusion tensor 
imaging have demonstrated decrease of brain connectivity in TBI patients. 
The aim of our study was to investigate dual task performance in TBI 
patients and in healthy volunteers.
Methods: In the study was examined 18 TBI patients compared to 25 healthy 
volunteers. EEG, stabilographic and FIM, MPAI, MMME scales were used as 
tool for estimation of functioning possibility of persons during dual- tasking 
(postural control and calculation).
Results: Clinical scales and stabilographic study showed motor and cognitive 
defi cits in TBI patients. The poor dual task performance was observed and 
these behavioral alterations accompanied by decrease of EEG coherence 
for distant diagonal pairs between associative (frontal-parietal-occipital) 
areas as well as an increase of EEG coherence for local pairs. While in 
healthy volunteers EEG-marker of successful dual task performance was an 
increase of EEG coherence between associative areas for distant diagonal 
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pairs together with the decrease of EEG coherence for local networks.
Conclusions: The decrease of EEG connectivity between associative 
areas for distant diagonal pairs as well as the increase of the functional 
connectivity in short networks may be marker of compensator brain 
mechanism in TBI patients. These fi nding support point of view that local 
networks aren’t able to provide fast concurrent streams processing during 
dual tasking in TBI patients as result of expensive metabolic cost of local 
networks.
Virtual anatomical Interactivity used to rehabilitate brain-motor-
control disablement
Vincent Macri1, Jakub Petioky2, Simone Kuhn3, Stefano Gualeni4, Marnix van 
Gisbergen5, Paul Zilber1
1 3DPreMotorSkill Technologies LLC, Durham, United States of America
2 Rehabilitation Centre Kladruby, Prague, Czech Republic
3 Max Planck Institute for Human Development, Center for Lifespan 
Psychology, Berlin, Germany
4 Institute of Digital Games, University of Malta, Msida, Malta
5 NHTV University of Applied Sciences, Academy for Digital Entertainment, 
Breda, the Netherlands
A platform of virtual anatomical interactivity digital games (VAIs) developed 
for survivors of stroke and/or traumatic brain injury (TBI) is comprised of 
anatomically realistic virtual upper extremities (VUEs) having analogous 
true range of motion. VAIs have been trialed by twelve survivors, peer 
reviewed and published (JRRD 
Vol 51 June 2014 No. 3 377-390). A second trial (in the Czech Republic) 
with approximately thirty-six survivors will conclude in March 2015 and be 
reported initially in Maastricht May 2015. The aim is to study the effects of 
VAI on upper extremity range of motion and functional recovery of stroke 
and TBI survivors Each survivor uses VAIs with her/his unaffected hand 
and a standard computer mouse to click and drag (i.e. control) VUEs so as 
to simulate personal, purposeful, physical movements. The process 
facilitates survivors’ authoring/instantiating kinetic imagery (i.e. viewable 
embodiments of simulated physical movements) and instantaneous 
feedback. We anticipate survivors’ will improve motor control of upper 
extremities generalizing to related executive function improvements and 
experience volumetric increases in premotor cortices. A principal objective 
is to provide survivors with inexpensive, self-help, video game-like 
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adjunctive therapy administered in a comprehensive rehabilitation 
program. This study is part of a larger multi-disciplinary, multi-national 
collaboration in which physical and occupational therapists, MRI imaging 
experts and VAI game developers from the Czech Republic, Italy, Germany, 
Malta, the Netherlands and USA are involved.
Applying Trancranial Direct Current Stimulation (tDCS) in a clinical 
setting: a pilot-study 
Kerstin Spielmann, Mieke van de Sandt, Gerard Ribbers
Erasmus MC, Rotterdam, the Netherlands
Background: Recent studies reported an additional effect of tDCS, a 
method modulating cortical excitability, on language functioning when 
applied in chronic stroke patients during aphasia therapy. The present 
pilot-study evaluates the application of tDCS in sub-acute stroke patients 
with aphasia, applied as part of their regular stroke rehabilitation 
program. We describe feasibility, including drop-out rates and side effects, 
as well as the effect on language functioning. Results are used to outline 
the design of a clinical randomised controlled trial. 
Methods: Five stroke patients with aphasia, who were all enrolled in a 
regular stroke rehabilitation program, participated. One week of aphasia 
treatment (naming therapy; daily 1-hour sessions), was combined with 
either anodal tDCS or sham-tDCS over the left IFG. Before and after the 
intervention, the Boston Naming Test (BNT) was administered. After 
each session, participants rated discomfort on a pain-rating scale. Two 
participants underwent a second tDCS- intervention week, after a 2-week 
pause of regular aphasia therapy. Results. All completed the intervention 
week(s); no side effects were reported. A comparison of the recovery 
patterns on the BNT showed a potential benefi t of active stimulation. 
Conclusions: Results show that tDCS is a user-friendly and feasible 
instrument to apply in a regular aphasia rehabilitation program in sub-
acute stroke patients. The observed effect on language functioning 
should be interpreted cautiously because of the small sample size and 
the individual variability. Regarding the design for the clinical randomised 
controlled trial, two separate intervention weeks are preferred; this will 
provide more detailed information about the individual tDCS-induced 
recovery pattern.
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The change in excitability induced by Transcranial Direct Current 
Stimulation (tDCS) on proximal and distal upper limb muscles
Niamh Kennedy1, Val Pomeroy2
1 University of East Anglia, Norwich, United Kingdom
2 United Kingdom
Background: Transcranial direct current stimulation (tDCS) is a non-
invasive procedure whereby a weak current is delivered to the cortex via 
two electrodes placed on the scalp. It has been shown to have the ability 
to induce excitability changes in both healthy participants and stroke 
patients. It has been suggested as having potential as a Neurorehabilitation 
tool however to date the research in this area has been mainly focused on 
inducing excitability changes in hand muscles. It is less well established in 
more proximal upper limb muscles which may have functional implications 
and relevance in rehabilitation.
Objective: To investigate excitability changes induced by a tDCS protocol 
across a range of upper limb muscles.
Methods: Twelve healthy participants completed two testing sessions 
involving anodal Transcranial Direct Current Stimulation (tDCS) (20minutes 
1mA) either alone or in combination with an arm cycling task. Recruitment 
curves using single pulse TMS were measured from a range of upper limb 
muscles (APB,ECR,BB) prior to, following the end of stimulation and ten 
minutes after the end of stimulation.
Results: The components of the recruitment curve will be analysed and 
discussed to investigate the effect of tDCS protocol on a range of upper limb 
muscles (spanning proximal to distal upper limb muscles) in combination 
with arm cycling or alone. This data is still in the process of being analysed.
Conclusion: In order to establish the potential use of tDCS it is important to 
ensure it can consistently induce changes in excitability in both proximal and 
distal upper limb muscles.
Submental sensitive transcutaneous electrical stimulation 
reverses virtual lesion of the oropharyngeal cortex
Emmanuelle Cugy1, Anne-Marie Leroi2, Julie Kirouac-Laplante3, Patrick 
Dehail3, Pierre-Alain Joseph3, Emmanuel Gerardin2, Jean-Paul Marie2, Eric 
Verin2
1 CH Arcachon, La teste de buch, France
2 CHU Rouen, Rouen, France
3 CHU Pellegrin, Bordeaux, France
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Background: Oropharyngeal dysphagia is frequent in stroke patients and 
alters their outcome. Since several years, we observe the development 
of facilitation techniques based on cortical reorganization, like peripheral 
electrical stimulation. Even if transcutaneous electrical stimulation is 
attractive because of its simplicity, mechanisms of action are poorly 
understood. It is actually suggested that it could modify pharyngeal cortical 
representation.
Objective: To assess the effect of submental sensitive transcutaneous 
electrical stimulation (SSTES) on pharyngeal cortical representation after a 
virtual pharyngeal lesion in healthy subjects.
Methods: Motor evoked potentials of the mylohyoid muscles and 
videofl uoroscopic parameters were measured before and after SSTES 
performed after the creation of the virtual lesion, at the end of SSTES (T0), 
at 30 minutes (T30) and 60 minutes (T60).
Results: Nine subjects completed the study. After 20 minutes of SSTES, 
there was an increase of motor evoked potential amplitude at 0 and 30 
min (p < 0,05). There was no signifi cant modifi cation of videofl uoroscopic 
measurements. Regarding the cortical mapping after SSTES, there was an 
increase in the number of points with a cortical response in the dominant 
hemisphere and also in both hemispheres when taken together, effect which 
remained constant at 60 minutes (p < 0,05).
Conclusion: SSTES is effective on cortical plasticity for the mylohyoid 
muscles and reverses pharyngeal cortical inhibition in healthy subjects. It 
could therefore be a simple non-invasive way to treat post stroke dysphagia.
Complex outcomes of mirror therapy in patients with Type I 
complex regional pain syndrome
Stanislav Machac, Ludmila Chasáková, Soroush Kakawand, Jirí Kozák, 
Rudolf Cerný
Charles University in Prague and University Hospital Motol, Prague, Czech 
Republic
Background: There is growing evidence for the effectiveness of the Mirror 
Therapy (MT) on pain reduction in patients with type I complex regional 
pain syndrome (CRPS I). However its effects on upper extremity function 
remains unclear.
Material and Methods: Twenty-sevensubjects with upper extremity CRPS 
I (age 56.1±9.6 years; disorder duration 1-144 months, median 3 months) 
were included in this study. Subjects in Subgroup A (n=13) were given a 
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mirror box for home use and were asked to carryout a ten minute exercise 
on a daily basis, for a total duration of six weeks. The exercise regiment 
included a combination of pronation, supination, clapping, opening and 
clenching the fi st, etc. with unaffected hand superimposed on to the 
affected hand by the mirror. Subgroup B (n=14) acted as a control group 
for six weeks followed by six weeks of MT with the same characteristics 
as for Subgroup A. Evaluation of upper extremity functions including: fi ne 
movements, strength, temperature difference, range of motion, oedema 
and health-related quality of life were carried out using PegBoard, 
dynamometery, infrared thermometer, goniometer, volumometry and EQ-
5D questionnaire respectively before and after each period. Two separate 
examinations in Subgroup A and three examinations in Subgroup B were 
carried out and the results were validated using relevant standardized 
statistical analysis including an intra and intergroup comparison of data. 
Daily records on visual analogous scale were used for pain evaluation 
associated with rest and movement.
Results: Except for the right-left temperature difference, both groups 
consistently demonstrated signifi cant improvements in all parameters 
after MT. The improvements were evident upon intergroup comparison 
of Subgroup A and control period of Subgroup B as well as longitudinally 
within Subgroup B. No signifi cant improvement was found during the 
control period.
Conclusions: Principles focused on neural feedback to CNS, including MT, 
can sustain promising therapeutic potential in CRPS I.
Microstructural changes in the brain after concussion
Erhard Næss-Schmidt1, Jakob Blicher2, Simon Eskildsen2, Anna Tietze2, 
Mille Møller3, Charlotte Rask3, Andreas Schröder3, Susanne Svendsen1, 
Brian Hansen2, Leif Østergaard2, Jørgen Nielsen1
1 Hammel Neurocenter - Universitetsklinik for Neurorehabilitering, Aarhus 
Universi, Hammel, Denmark
2 Center of Functionally Integrative Neuroscience, Aarhus University, 
Aarhus, Denmark
3 The Research Clinic for Functional Disorders and Psych., Aarhus University 
Hosp., Aarhus, Denmark
Background: More than 20% with concussion present persisting symptoms 
beyond 3 months. Post-concussion symptoms (PCS) are often diffuse and 
involve physical, cognitive and emotional domains. The corpus callosum 
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(CC), the hippocampus (HC) and the thalamus (THA) have been brain areas 
of interest due to their connection to widespread domains. Diffusional 
Kurtosis Imaging (DKI) and Diffusional Tensor Imaging (DTI) are sensitive 
tools to detect structural changes and might therefore serve as a fi rst 
indicators of pathology in specifi c brain areas.
Aim: It is the purpose to examine microstructural changes after mTBI with a 
novel scan protocol with DKI and DTI. It is hypothesized that a group of mTBI 
subjects with persisting PCS will show a difference in the microstructure of 
the CC, THA and HC compared to mTBI subjects with no PCS.
Method: 25 subjects with PCS and 25 without PCS, respectively, will be 
scanned with a conventional MRI protocol including DTI and DKI, 3 month 
after trauma. The degree of PCS is assessed by the Rivermead post-
concussion questionnaire and the cognitive performance by a standardized 
cognition test battery.
Results: The study can potentially reveal if subjects with PCS have structural 
brain changesand altered cognitive performance compared to mTBI subjects 
without PCS and - if this is the case- whether they are related.
Perspective: Sensitive biomarkers are essential to the full understanding of 
PCS. This study will add further knowledge into the area.
The neural correlates of bilateral upper limb training after stroke: 
A systematic review
Pei Ling Choo1, Helen L. Gallagher1, Jacqui Morris2, Valerie M. Pomeroy3, 
Frederike van Wijck1
1 Glasgow Caledonian University, Glasgow, United Kingdom
2 University of Dundee, Allied Health Professions Directorate, NHS Tayside, 
Dundee, United Kingdom
3 University of East Anglia, Norwich, United Kingdom
Background: In order to assess the potential of bilateral upper limb training 
(BT) as a therapeutic intervention, it is important to understand how BT 
affects both upper limb (UL) motor recovery and neuroplasticity. This is the 
fi rst systematic review to examine neural correlates of BT.
Purpose: To elucidate the mechanisms underlying BT by determining effects 
of BT on neuroplasticity and any relationship(s) between changes in UL 
function and neuroplasticity.
Methods: Complete holdings of 11 databases were searched until December 
2014. Quantitative studies of any design employing BT with both UL motor 
and neurophysiological outcomes involving adult stroke survivors were 
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included. Studies not available in English or in full text were excluded. 
Two independent reviewers selected studies, extracted data and reviewed 
methodological quality using the Effective Public Health Practice Project tool.
Results: From 41,438 records, eight studies comprising 164 participants 
were included. The global rating for methodological quality was ‘strong’ 
for two studies, ‘moderate’ for two and ‘weak’ for the remaining four. 
Considerable heterogeneity of participants, BT modes, comparators and 
measures meant pooled outcome analysis was not possible. Variation in BT 
modes included: in-phase and anti-phase movements, task practice and 
movement practice, mechanically-coupled and free movements, auditory-
cued and self-paced movements. fMRI and TMS were used in three and fi ve 
studies respectively, employing a range of measures. No clear pattern of 
neuroplasticity associated with BT was apparent.
Conclusion: Neural correlates of different modes of BT need to be examined 
systematically to understand its therapeutic potential.
Passive robot-assisted hand training in chronic stroke patients: 
quantifi cation of EEG power changes and upper limb recovery
Marialuisa Gandolfi 1, Emanuela Formaggio2, Christian Geroin1, Silvia 
Francesca Storti1, Ilaria Boscolo Galazzo3, Marta Bortolami1, Andreas 
Waldner4, Paolo Manganotti5, Nicola Smania1
1 University of Verona, Verona, Italy
2 Department of Neurophysiology, IRCCS Fondazione Ospedale San Camillo, 
Venice, Italy
3 Institute of Nuclear Medicine, University College London, London, United 
Kingdom
4 Department of Neurological Rehabilitation, Private Hospital Villa Melitta, 
Bolzano, Italy
5 Azienda Ospedaliero-Universitaria, Ospedali Riuniti,Trieste, Italy
Background: So far few studies have reported on the modulation of EEG 
cortical activity during robot-assisted tasks and none have evaluated the 
effects of passive hand training in chronic stroke patients.
Objective: Toevaluate changes in EEG power and upper limb recovery after 
passive robot-assisted hand training in chronic stroke patients.
Methods: A single-group treatment trial with baseline comparisons was 
performed. Seven outpatients with upper limb paresis received 21 training 
sessions consisting of bilateral passive and mirror-like practice of forearm 
pronosupination and wrist fl exion extension (1600 repetitions/session). 
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A blinded rater assessed the patients over a 2-week baseline period twice 
before, once after training, and once at 1-month follow-up. Assessment was 
by means of validated clinical scales and a standardized video-EEG system 
combined with a robotic device. The EEG data were compared with those of 
8 right-handed control subjects tested under the same protocol paradigm.
Results: Scores on the Fugl-Meyer Motor Assessment Scale, Motricity Index 
and Modifi ed Ashworth Scale improved after training. Training effects, as 
measured by the Fugl-Meyer Motor Assessment Scale and Motricity Index, were 
maintained at follow-up.Behavioral improvements paralleled the changes in the 
modulation of alpha and beta event-related synchronization/desynchronization 
(ERS/ERD).After rehabilitation, activation appeared “normalized,”including 
the ipsilesional primary sensorimotor cortex in fi ve patients out of six .
Conclusion: Passive robot-assisted hand training program may improve upper 
limb function and inducing changes in the modulation of alpha and beta ERS/ERD 
of areas related to movements of the affected limb in chronic stroke patients.
Source(s) of funding:self-funded;
Confl ict(s) of interest:none declared.
A novel approach enhancing balance performance in a patient with 
secondary dystonia: A Case Study
Fariba Yadolahi1, Masoud Mehrpoor2, Asgar Rezasoltani2, Minoo Khalkhali Zavie2
1 Shahid Beheshti University of Medical Sciences, Tehran, Iran
2 Shahid Beheshti University of Medical sciences, Tehran, Iran
Postural control is an area of critical importance in rehabilitation research. We 
have developed a new conceptual framework for balance training emphasizing 
Transcranial direct current stimulation in a patient with secondary dystonia. 
we examined the therapeutic potential of tDCS combined with balance training 
and medication therapy on postural performance in dystonia.In this double-
blinded-placebo controlled case study, 10 sessions of bihemispheric tDCS was 
delivered to 25 -year-old female patient suffering from secondary dystonia due 
to stroke since two years ago. The patient received 10 consecutive daily sessions 
of bihemispheric tDCS(2mA, 20 min) combined with Biodex balance training and 
Tetrabenazine. Cathodal stimulation was over primary motor cortex of affected 
side and anodal stimulation was applied over right dorsolateral prefrontal cortex 
(DLPFC).The postural control was quantifi ed by analysis of center of pressure 
(CoP) traces during quiet standing with eyes open and closed. Time up and go 
test(TUG) was examined before and after treatment.Signifi cant improvements in 
Weight-bearing symmetry, posture parameters of COP during quiet stance and 
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TUG test measurements were found after active tDCS. Results demonstrate 
an increase in Approximate Entropy both in medio-lateral direction after 
therapy. We report that tDCS- supported therapy improves stability in 
secondary dystonia when stimulating the affected motor cortex with the 
cathodal and the unaffected motor cortex with the anodal electrode.These 
results were closely associated with improved performance in the Fahan 
test; a widely-used clinical assessment in dystonia which may opens up novel 
perspective for the use of tDCS in balance rehabilitation in dystonia.
A mirror therapy-based action observation protocol to improve 
motor learning after stroke
Wouter Harmsen1, Hans Bussmann2, Ruud Selles2, Henri Hurkmans2, 
Gerard Ribbers2
1 Erasmus MC - Rijndam Rehabilitation Institute, Rotterdam, the Netherlands
2 the Netherlands
Background: More than half of the stroke survivors suffer from impaired 
motor function in the upper extremity and mirror therapy has the potential 
to improve motor function.
Objective: To investigate whether a mirror therapy based-action observation 
protocol contributes to motor learning of the paretic arm after stroke.
Methods: A total of 37 participants in the chronic stage after stroke were 
randomly allocated to the AO or control observation (CO) group. Participants 
were instructed to perform an upper-arm reaching task as fast and as 
fl uently as possible. All participants trained the upper-arm reaching task 
with their affected arm alternated with either AO or CO. Participants in the 
AO group observed mirrored video tapes of reaching movements performed 
by their unaffected arm, whereas participants in the CO group observed 
static photographs of landscapes. The experimental condition effect was 
investigated by evaluating the primary outcome measure: movement time 
(in seconds) of the reaching movement, measured by accelerometry
Results: Movement time decreased signifi cantly in both groups: 18.3% in the 
AO and 9.1% in the CO group. Decrease in movement time was signifi cantly 
more in the AO compared with the CO group (mean difference = 0.14 s; 95% 
confi dence interval = 0.02, 0.26; P = .026).
Conclusions: The present study showed that a mirror therapy-based AO 
protocol contributes to motor learning and improves motor performance of 
the affected arm after stroke.
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Effi cacy of neuro-proprioceptive facial rehabilitation method (NPR) 
for the lasting reduction of Bell’s palsy sequelae in the later stages 
of the recovery
Alex Pashov, Elena Pashova
Crystal Touch Bell’s Palsy clinic, Rotterdam, the Netherlands
Background: After the incomplete recovery from Bell’s palsy patients are 
confronted with sustained BP sequelae: facial asymmetry, synkineses, 
contractures and chronic facial pains. Patient’s psycho-emotional state and 
quality of life become severely affected.
Objective: Research the effi cacy of non-invasive Neuro-Proprioceptive 
facial Rehabilitation method (NPR) for achieving a lasting reduction of BP 
sequelae in the later stages of recovery.
Patients and method: 21 patients with BP sequelae (15 female and 6 male). 
Mean age: 47.1 years (range 19-66), mean number of years since BP: 9.9 
(range 2-25). Initial condition according to House-Brackman Scale: grade 
IV - 6 patients, grade III - 15 patients. 12 patients reported chronic facial 
pain. Depending on the severity of BP sequelae, all patients had been 
treated during 4 to 6 months using NPR method. Number of treatments: 
4-6. Rehabilitation programs included regular treatment sessions at 
Crystal Touch clinic every 4-5 weeks, and daily application of special NPR 
techniques at home. During sessions in the clinic patients gradually learned 
NPR techniques for daily use at home. Upon completion of the program, 
House-Brackman Grades improved from IV to III in 6 patients, from III to II 
in 15 patients. None reported facial pain. Check-up visits after 6 months 
showed no decrease in achieved improvements.
Conclusions: Application of the neuro-proprioceptive facial rehabilitation 
method (NPR) produces measurable and lasting reduction of BP sequelae
and improves the quality of life, irrespective of patient’s age, sex or time 
passed since the onset of Bell’s palsy.
The effect of 8-week physical therapy combined with sensory 
level electrical stimulation on hand function and corticomuscular 
coherence in individuals with subacute stroke
Li-Ling Pan, Li-Wei Chou
National Yang-Ming University, Taipei, Taiwan
One of the fundamental principles in stroke rehabilitation is induce 
sensory inputs to promote brain plasticity and motor recovery. It’s been 
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demonstrated that peripheral electrical stimulation (ES) can generate 
constant and adequate sensory input to infl uence the excitability of motor 
cortex. The purpose of this study was to determine if 8-week rehabilitation 
program that implementing ES prior to each stroke physical therapy session 
can better improve neuromuscular control and hand function in subacute 
stroke individuals. Seventeen subjects were recruited and randomly 
assigned into ES and control group. Both groups received 20-minute hand 
functional training 2 sessions/week; the ES group received 40-minute ES on 
median nerve of affected side before each training session, whereas control 
group received placebo ES. EEG, EMG and Fugl-Meyer Assessment (FMA) 
were collected at baseline, 4 weeks after, the end of 8-week intervention 
and 4 weeks beyond. The EEG and EMG were collected during 20-second 
isometric thumb fl exion at 50% MVC for EEG-EMG (corticomuscular) 
coherence analysis. T-test and one-way ANOVA were used and the alpha 
level was 0.05. Both groups had improved FMA but no signifi cant difference 
between groups, which may due to the higher baseline in ES group. Those 
with lower baseline in ES group improved more than those in control 
group. Shifted peak corticomuscular coherence value from ipsilateral to 
contralateral side was observed at 4 and 8 weeks of training and at follow-
up in ES group, but not in control group. Therefore, our program may be 
more effective for those with greater functional limitation initially.
Critical Periods After Stroke Study (CPASS)
Alexander Dromerick1, Dorothy Edwards2, Matthew Edwardson3, Margot 
Giannetti1, Jessica Barth1, Kathaleen Brady1, Evan Chan1, Ming Tan3, 
Massimo Fiandaca3, Howard Federoff3, Elissa Newport3
1 MedStar National Rehabilitation Hospital, Washington, United States of 
America
2 University of Wisconsin, Madison, United States of America
3 Georgetown University, Washington, United States of America
Background: Better treatment of stroke, whether to reduce impairment or 
target the goals and preferences of individuals, can enable independence and 
increase participation. We are investigating the optimal time after stroke for 
intensive upper extremity motor training. There is evidence for timing effects 
in rehabilitation; motor training delivered at certain times may be more 
effective. It is hypothesized that the periods of greatest responsiveness after a 
stroke are analogous to the sensitive periods in normal human development. 
We expect that individuals receiving early intensive motor training will show 
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greater upper extremity motor improvement measured at one year post 
stroke compared to individuals receiving therapy at later time points.
Methods and Analysis: 64 participants will be adaptively randomized to 
receive an additional bolus of 20 hours of upper extremity therapy either 
within 30 days post-stroke, 2-3 months post-stroke, 6-9 months post-stroke, 
or to a control group. The primary outcome is the Action Research Arm Test 
at one year. Blood will be drawn at 3 times for biomarker studies.
Results: We have enrolled two run-in subjects and randomized seven 
participants to date; the study will be completed in 3 years. Results from 
this study will help to plan a Phase III clinical trial.
Conclusion: If sensitive periods exist in rehabilitation and can be identifi ed 
after stroke, then current resources can be better targeted to promote 
recovery. Inclusion of biomarker determination opens up the possibility of 
understanding the biological mechanisms of recovery and supports future 
drug development.
ClinicalTrials.gov Identifi er: NCT02235974
FMRI-navigated transcranial magnetic stimulation of gyrus 
angularis in severe brain damage. Case report
Liudmila Legostaeva, Alexandra Poydasheva, Alexander Chervyakov, Dmitry 
Sergeev, Sofi a Morozova, Julia Ryabinkina, Natalia Suponeva, Michael 
Piradov
Scientifi c Research Institute of Neurology, Moscow, Russian Federation
Rehabilitation for patients with disorders of counsciousness may offer 
minimal resourses to affect directly on cortical interactions and evaluate 
connectivity. Nowadays navigated rTMS is represented as one of the 
encouraging methods for rehabilitation the disorders of counsciousness. 
The patient is a 63-year-old woman, with known ischemic stroke in the right 
arteria carotis interna in 2001. 2 months before getting in RSN, Moscow, she 
suffered a hemorrhagic stroke in the left hemisphere. For about 1 week, she 
was in coma with artifi cial lung ventilation. By admission, she had severe 
defi cits of attention, no communication or motor control, the impairment of 
counsciousness was concluded as the minimal consiousness state based on 
CRS-R fi ndings (CRS-R 9). EEG revealed no seizure-like electric activity. 
Individual activation results by means of resting fMRI represented DMN 
activation including left gyrus angularis area. Against the background of 
standart rehabilitation (motomed letto II, massage, passsive gymnastics) we 
provided high-freaquency transcranial magnetic stimulation on the activated 
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area. By the end of 10 sessions of stimulation with 20 Hz, 600 stimulus 90% 
MT the level of CRS-R increased to 18. No side effects were observed. Patient 
manifested emotional and oriented behavioral response spontaniously and to 
verbal order. After 6 months monitoring she passed to clear consciousness. 
Hence, we propose the angular gyrus area as the aim for fmri-navigated 
transcranial magnetic stimulation protocol in disorders of consciousness 
neurorehabilitation.
Focal selectivity of upper limb motor recovery following 3-month 
robot-assisted training in subacute stroke 
Ophelie Courtial
Clinique Les Trois Soleils, Pringy, France
Background: Following stroke, robot-assisted training could contribute 
to upper limb movement restoration. This retrospective study in subacute 
stroke patients monitored hand kinematics in reaching tasks, during a 
program combining robot-assisted training and occupational therapy.
Methods: Twenty two post-stroke patients (9 women, 53±18 years) 
performed 50±17 sessions of robot-assisted shoulder/elbow training 
over three months (delay post-stroke at program onset 63±25 days). All 
participants underwent monthly clinical and robot-mediated evaluations 
from program onset (M2), over 3 months (M3, M4 and M5), using upper 
extremity Fugl-Meyer (FM) assessment, and 4 robot-based kinematic 
measurements over forward, inside and outside targeting: success index 
(SI, percentage of traveled distance), mean velocity (VEL), root mean square 
error from straight line (RMS) and number of trajectory reversals (REV).
Results: There were increases in overall FM score (+28%, p=1.2E-3), SI 
(+113%, p=3.9E-7), VEL (+122%, p=1.2E-7), and decreases in RMS (-53%, 
p=2.4E-2) and REV (-51%, p=7.0E-4). Improvements fi rst occurred (M3 vs M2) 
at shoulder/elbow (FM sub-score, +13%, p=3.4E-3; SI, +85%, p=1.4E-5; VEL, 
+71%, p=5.1E-4). Later improvements involved hand (M4 vs M2, FM sub-score 
+6%, p=5.4E-3; REV, -42%, p=5.5E-3) and wrist (M5 vs M2, FM sub-score, 
+6%, p=8.5E-4; RMS, -53%, p=2.4E-2).
Discussion: A 3-month combined robot-assisted and occupational therapy 
target-reaching training improved active movements at shoulder and elbow 
fi rst (range and velocity prior to accuracy). Induction of focal brain plasticity 
might explain such training selectivity, as the joints involved in the robot-
assisted training, shoulder and elbow, were earlier and more improved than 
the distal joints.
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Topic - Implementation Strategies
Bidirectional entry-level education of the physiotherapist Clinical 
Neurophysiology Laboratory, Physiotherapy Faculty, School of 
Medical Science, Poland
Ryszard Kinalski
School of Medical Science in Bialystok, Bialystok, Poland
Background: Neurorodiagnostic tools and procedures of Clinical 
Neurophysiology (CNF) are already utilized as neurophysioterapeutic ones. 
Though WCPT Guidelines for Physical Therapist Professional Entry-Level 
Education, do not incentivize Physiotherapy Faculties to arise the CNF 
classrooms/laboratories, the exceptional cases exists. Objective: First 
description of benefi ts attained by entry-level physiotherapy students, 
who practiced on peers CNF procedures in CNF classrooms/laboratories, 
of two distant polish Physiotherapy Faculties. Method: Personal archival 
records and observations, accumulated since 1998. were surveyed. 
Benefi ts acknowledged as attainable by students and graduates, taken 
into account, were as follows: increased interest in CNF; selection CNF 
as the course for scientifi c development; obtained employment in places 
connected with CNF; achievement of rank alongside professional clinical 
neurophysiologist. Results: In one medical university, with 23 departments, 
students evaluated (2005) anonymously (scale 0-6), comprehensibility 
and usefulness of lectures (L) and practices (P). In this university, CNF 
department of Physiotherapy Faculty, achieved for L the 5th and for P the 6th
place. Between 2005 and 2013, graduates from both distant Physiotherapy 
Faculties, achieved diploma of physiotherapy licentiate, master and doctor. 
As in previous, so at present place of author employment, students practice 
CNF procedures on peers. Their educator, since 2011 physiotherapy master, 
achieved rank alongside professional clinical neurophysiologist, is presently 
asked by surgeons to perform on patients intraoperative neurophysiological 
monitoring. Conclusions: Curriculum for entry-level physiotherapists 
should implement Clinical Neurophysiology as study subject. Physiotherapy 
Faculties should have CNF laboratories supplied with electromyograph and 
magnetostymulator. Students, supervised by Clinical Neurophysiologist, 
should practice CNF procedures in groups but on peers.
From the physiotherapist up to surgical neurophysiologist
Ryszard Kinalski1, Marcin Kur2
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1 School of Medical Science in Bialystok, Bialystok, Poland
2 Medical University in Bialystok, Bialystok, Poland
Background: Utilization of Clinical Neurophysiology (CNF) tools and 
procedures in patient management with respect to treatment decisions, 
stimulates interest of entry-level physiotherapists. 
Objective: Authors description of benefi ts attained by practice on peers the 
CNF procedures, performed by entry-level physiotherapy students. 
Method:Survey ofeventssince 2007 up to choice of the career in CNF. 
Results: The authors choice of Physiotherapy education in Bialystok`s School 
of Medical Science was by accident. The interest in nervous system appears 
on the third year of study, while practice on peers CNF procedures. The 
licensed degree was obtained on the basis of examination strength/duration 
curve of thigh quadriceps muscle of the adult healthy persons. The study in 
the Physiotherapy Faculty of Medical University of Bialystok was completed in 
2011. The master degree was obtained on the basis of examination the tarsal 
tunnel syndrome in patients operated on lumbosacral discopathy. Then the 
Doctorate entry-level was initiated in Department of Invasive Neurology of 
the MedicalUniversity in Bialystok and the Neurosurgery Department of the 
ClinicalUniversityHospital in Bialystok. Author completed training pertained 
to electromyography and neurosurgical monitoring. At present is performed 
neuromonitoring during the neurosurgical and laryngologic operations. 
However diffi cult the task is, author can`t give up the post of CNF educator of 
entry-level physiotherapy students. 
Conclusions: The mind of entry-level physiotherapy student, educated how 
to utilize on peers CNF tools and procedures, attracts him into the two 
fi elds and encourages to specialize in both.
Self funded.
No Confl icts of Interest.
Effectiveness of modifi ed constraint induced movement therapy 
on the quality and quantity of upper extremity movement recovery 
after stroke
Arlette Doussoulin1, Jose Saiz1, Rodrigo Rivas2, Sarah Blanton3
1 Universidad de La Frontera, Temuco, Chile
2 Clínica Alemana, Temuco, Chile
3 Emory University, Atlanta, United States of America
Background: Constraint-Induced Therapy (CIT) is a therapeutic strategy 
that has been show to improve the function of the upper limb affected 
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by stroke. Although an extensive body of literature supports the positive 
impact of CIT on neuroplasticity and the recovery of function, most 
research has evaluated an individual mode of delivery. However, evidence 
is limited for the application of CIT protocol in a group setting.
Objective: To determine the effectiveness of a modifi ed version of CIT in a 
group setting as compared to individual, one-on-one basis on the quantity 
and quality of movement of the paretic upper limb.
Methods: Forty participants, 6-60 months post stroke, were randomized 
into either a group or individual application of CIT. The hemiparetic upper 
extremity quantity and quality of movement was evaluated using the 
self-reported, Motor Activity Log and each participant’s clinical record at 
baseline, pre-treatment and post-treatment.
Results: The data were analyzed through an analysis of variance with a 
mixed factorial design 2 x 2. Both groups tended to improve their scores 
between baseline and pre-treatment measurement, however, no signifi cant 
effect was found between groups for this time period. Conversely, group 
differences were seen between pre and post treatment evaluations.
Conclusion: This clinical trial provides evidence supporting the application 
of CIT delivered in a group mode for 3 hours, to improve the performance 
of the paretic upper limb in daily activities. However the evidence is still 
limited in relation to this mode CIT version.
Topic - Other
Shoulder subluxation in stroke patients: measuring the immediate 
effect of an arm sling using sonography (a preliminary cross-
sectional study)
Anke van Bladel1, Kristine Oostra2, Dirk Cambier1
1 Ghent University, Ghent, Belgium
2 Ghent University Hospital, Ghent, Belgium
Background: In an attempt to counteract the downward pull of gravity on the 
humerus aiming at prevention or treatment of subluxation the use of arm 
slings is often part of the rehabilitation program in hemiplegic patients. 
As the assumed sling-effect has not yet been systematically investigated 
the corrective effect on the acromiohumeral distance was measured.
Objective Main: determination by ultrasonography of the immediate effect 
on acromiohumeral distance (AHD) using the Actimove® sling
Additionally: investigation of possible associations between shoulder pain 
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and clinical measurements or population characteristics.
Methods: Fourteen participants experiencing their fi rst stroke were 
included. AHD was measured using a Colormaster 128 EXT-IZ (Telemed 
UAB, Vilnius, Lithuania). The level of subluxation was defi ned by subtracting 
the AHD of the non-affected from the AHD of the affected side, rendering 
a differential baseline measurement (dAHD1). AHD on the hemiplegic side 
was remeasured after applying the sling and any change was calculated by 
subtraction of AHD without and with sling (dAHD2).
Results: A mean dAHD1 (level of subluxation) of 6.4 mm (SD = 6.37mm) 
was observed. After application of the sling AHD was signifi cantly reduced 
(Mean dAHD2 = 2.8 mm +/- 3.1, p=0.001). A signifi cant correlation was noted 
between hemiplegic shoulder pain (HSP) and amplitude of passive external 
rotation (p=0.039; rs=0.628) and between HSP and age (p=0.005; rs=- 0.750).
Conclusion: The Actimove® sling is effective in immediate reducting 
subluxation in stroke patients by +/- 56%. Signifi cant correlations for pain 
could be retained for passive external rotation and age, not for subluxation.
Peer support in rehabilitation for acquired brain injury: 
what is the client’s need?
Ruth Wobma1, Rinske Nijland, Phd1, Gert Kwakkel, Prof. Dr.2
1 Reade, centre for rehabilitation and rheumatology, Amsterdam, the 
Netherlands
2 VU University Medical Center, Amsterdam, the Netherlands
Background: Peer support can be defi ned as social emotional support 
offered by persons with experiential knowledge and characteristics similar 
to the person it is given to. Effects and long term-impact are easier to 
identify when characteristics of the patients who may benefi t from this kind 
of support are known.
Main objective: To get a better understanding of factors related to the need 
for peer support and factors related to meaningful contact between patient 
and peer supporter.
Methods: Observational study of a peer support program during inpatient 
rehabilitation for acquired brain injury (ABI). Peer supporters with ABI were 
selected, employed and trained by the rehabilitation centre. 120 patients 
with ABI will be included and logistic regression will be applied to identify 
factors related to the need for, and meaningful contact of peer support. 
A match is found when both patient and peer support fi nd their contact 
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meaningful. Independent variables for the analysis include a) demographic 
factors and disease related characteristics, b) subjects of conversation and c) 
number of contacts.
Preliminary results: Currently, eighty patients are included of which 74% 
perceive a need for peer support. At discharge, 79% of all respondents value 
their contact as meaningful. The fi nal results of the relating factors for need 
and meaningful contact are expected in april 2015.
Concluding statement: Results will be used to improve the existing program 
and support future research into the effect of peer support.
Infl uence of life goal attainment in the adaptation process after 
acquired brain injury
Ingrid Brands1, Sven Stapert2, Sebastian Köhler2, Derick Wade3, Caroline van 
Heugten2
1 Libra Rehabilitation Medicine & Audiology, Eindhoven, the Netherlands
2 Maastricht University, Maastricht, the Netherlands
3Oxford Centre for Enablement, Oxford, United Kingdom
Background: In the process of adaptation after acquired brain injury, 
reformulation of life goals is important in restoring one’s self-concept. 
Successful pursuit of meaningful goals has been associated with increased 
well-being. Self-effi cacy and tenacity and fl exibility in goal pursuit determine 
the strength of one’s engagement and perseverance and thus, might infl uence 
successful life goal attainment and adaptation.
Objective: We examined whether self-effi cacy for managing brain injury-
specifi c symptoms, tenacity and fl exibility in goal pursuit and long-term goal 
attainment contributed to good adaptation by affecting levels of emotional 
distress and quality of life in patients with acquired brain injury.
Methods: Data were collected from a prospective clinical cohort study of 148 
patients assessed after discharge home (mean time since injury = 15 weeks) 
and one year later. Attainment of life goals, set at baseline, was scored at 
follow-up using a 10-point scale. Emotional distress was measured with the 
Hospital Anxiety and Depression Scale (HADS), quality of life with the Life 
Satisfaction Questionnaire (LiSat-9), self-effi cacy with the TBI Self-effi cacy 
Questionnaire (SEsx) and tenacity and fl exibility with the Assimilative/
Accommodative Coping Questionnaire (AACQ). Structural equation modelling 
was used for analysing data.
Results: Patients with higher self-effi cacy were more successful in attaining 
important life goals, which correlated with higher quality of life. Patients with 
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higher self-effi cacy, higher tenacity in goal pursuit, and higher fl exibility in 
goal adjustment were less emotionally distressed, again correlating with 
higher quality of life.
Conclusion: To optimise adaptation it seems appropriate to promote self-
effi cacy and both tenacity and fl exibility during rehabilitation treatment.
Cardiopulmonary exercise testing post stroke: Systematic review 
and practice recommendations
Ingrid van de Port1, Gert Kwakkel2, Harriet Wittink3
1 Revant, Breda, the Netherlands
2 VU medical centre, Amsterdam, the Netherlands
3 Utrecht University of Applied Sciences, Utrecht, the Netherlands
Purpose: To systematically review published protocols used to determine 
aerobic capacity in stroke patients, in relation to the international guidelines 
for cardiopulmonary exercise testing (CPET), and to establish the quality of 
reporting about the protocols, emphasizing the description of the safety of 
the protocols, patient characteristics, medication intake and outcomes. In 
addition we provide recommendations for conducting and reporting CPET in 
stroke patients.
Data sources: Systematic review of studies of CPET in stroke survivors. 
PubMed, EMBASE, and CINAHL were searched from inception until January 
2014.
Study selection: MeSH headings and keywords used: oxygen capacity, oxygen 
consumption, oxygen uptake, peak VO2, max VO2, aerobic fi tness, physical 
fi tness, aerobic capacity, physical endurance and stroke. The search and 
selection was done independently by two reviewers.
Data extraction and synthesis: 60 studies were scrutinized, including 2104 
stroke survivors. Protocols included treadmill (N=21), bicycle (N=33), stepper 
(N=3) and arm (N=1) ergometry. Two studies used two or more protocols. Five 
studies reported 11 adverse events (1%). Secondary outcomes were reported 
in a limited number of the studies which hampers interpretation of the 
patient’s effort, and hence the value of the VO2peak. Most studies did not or 
insuffi ciently adhere to the existing CPET guidelines for exercise testing. 
Conclusion: Adherence to existing guidelines for exercise testing was 
limited. Little information about patient selection, medication intake, safety, 
protocol used and termination criteria was provided. These fi ndings mean 
that results of CPET protocols in stroke patients cannot be compared and 
are diffi cult to interpret. 
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A focus group study to identify user requirements and attitudes 
towards assistive technology
Bob Radder, Gerdienke Prange, Anke Kottink, Jaap Buurke, Hans Rietman
Roessingh Research and Development, Enschede, the Netherlands
Background: Arm/hand function declines with age or due to acute diseases 
such as stroke, which may be mediated by assistive technology. To enhance the 
chance for uptake of assistive technology, end-users should be involved early 
during its development to identify user requirements and attitudes towards 
assistive technology.
Objectives: The main objective of this paper is to examine the barriers, 
opportunities and requirements of elderly and stroke patients for assistive 
technology targeted at physical support of arm/hand function during activities 
of daily living (ADL) and rehabilitation of the arm/hand.
Methods: Five focus groups were conducted with varying target groups. In 
total, 11 health care professionals (e.g. physical therapists, occupational 
therapists, geriatric therapists), 4 stroke patients and 13 elderly participated. 
An interactive presentation with questions about arm/hand function problems 
and (dis)advantages of using assistive technology in ADL and arm/hand 
rehabilitation was held to stimulate discussions between participants.
Results: Participants mentioned that the device needs to be wearable, 
compact and lightweight. Regarding practical issues and usability of assistive 
technology, the device should be easy to use, quickly initialized and washable. 
All participants only want support for the particular function(s) that need(s) 
assistance. The device should primarily support grip/wrist force and hand 
opening.
Conclusion: All participants considered assistive technology useful to support 
ADL or rehabilitation of the arm/hand, if the device is easy to use, comfortable 
to wear and only supports the function(s) that need(s) assistance, without 
taking over his/her own function completely.
Associations between aerobic capacity and walking capacity after 
stroke; a cross-sectional analysis
Jacqueline Outermans1, Ingrid van de Port2, Gert Kwakkel3, Anne Visser-Meily4, 
Harriet Wittink1
1 Hogeschool Utrecht University of Applied Sciences, Utrecht, the Netherlands
2 Revant, Breda, the Netherlands
3 VU University Medical Centre, Amsterdam, the Netherlands
4 Utrecht University Medical Centre, Utrecht, the Netherlands
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Background: Reports of the association between walking capacity and peak 
aerobic capacity (VO2peak) after stroke show wide variations.
Purpose: was to study the relation between walking capacity and VO2peak after 
stroke.
Methods: Fifty subjects after stroke with Functional Ambulation Category 
(FAC) ≥ 3 were included. Cardio Pulmonary Exercise Testing (CPET) to 
assess VO2peak was performed using a maximal treadmill exercise test. 
Maximal cardiopulmonary effort was defi ned by a respiratory exchange ratio 
(RER) ≥ 1.0. Walking capacity was assessed with the 6 Minute Timed Walk 
(6MTW). Motor control was assessed with the motricity index (MI) and the 
Rivermead visual gait assessment (RVGA); balance with the performance 
based mobility assessment (POMA). 
Results: The Pearson correlation coeffi cient (rp) between the 6MWT and 
VO2peak for the total sample was 0.707. In subjects achieving RER ≥ 1.0 (n = 
20)rp= 0.524 (p < .01). In subjects achieving RER < 1.0 (n = 30) rp = 0.706 (p 
< .01). There was no signifi cant difference (p = .33) between both correlation 
coeffi cients. Means on MI, RVGA and POMA are signifi cantly different, in 
favour of the subjects achieving RER ≥ 1.0. MI (p = .035), POMA Gait Stability 
(B) (p = .008) and RVGA (p = .006). 
Conclusion: Associations between VO2peak and the 6MWT after stroke in 
subjects, achieving RER ≥ 1.0 during CPET, opposed to subjects achieving 
RER < 1.0, differ substantially. Achievement of maximal effort during CPET 
appears to be hampered by motor control and balance in patients after stroke.
Quantitative muscle ultrasound in stroke
Frank Berenpas, Anne-Marieke Martens, Alexander Geurts, Nens van Alfen
Radboud University Nijmegen Medical Centre, Nijmegen, the Netherlands
Involvement of lower motor neurons after stroke has repeatedly been 
reported. Such lower motor neuron disorders cause interspersion of fat and 
fi brous tissue in muscles and these changes can reliably be visualized by 
imaging techniques such as quantitative muscle ultrasound (QMUS).
Our aim was to investigate whether architectural changes in muscle can also 
be detected in stroke patients using QMUS.
Thirty-one stroke patients (>6 months post-stroke) were recruited. QMUS 
images were obtained bilaterally from 2 arm and 4 leg muscles. Corrected 
Echo Intensity (EI; muscle ultrasound grey value) and Muscle Thickness 
(MT), were compared to reference values obtained from healthy subjects and 
expressed as z-scores.
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Signifi cantly increased EI was found bilaterally in 4 out of 6 muscles. The 
forearm fl exors were most affected (z-score paretic limb: 2.28, non-paretic 
limb 1.07, P<0.001). MT was signifi cantly different from reference values 
for respectively 2 and 3 muscles on the paretic and non-paretic side. 
Gastrocnemius MT of the affected side was most affected (z-score paretic 
limb: -1.78)
To our knowledge this is the fi rst study to assess architectural changes in a 
number of post-stroke muscles using QMUS. Interestingly, increased echo 
intensity was found bilaterally in a majority of the selected muscles indicating 
bilateral disturbances of the lower motor neuron after stroke, possibly due to 
trans-synaptic degeneration of lower motor neurons. Future studies should 
longitudinally assess muscular architecture after stroke, together with 
neurophysiological investigations, to identify the underlying mechanisms. 
Primate magnocellular red nucleus neurons (RNm) encode muscle 
synergies during reaching to grasp
Peter van Kan1, Martha Mccurdy1, Shashwati Geed2
1 University of Wisconsin-Madison, Madison, United States of America
2 Neuroscience Research Center, MedStar National Rehabilitation Hospital, 
Washington, DC, United States of America
Muscle synergies, synchronized activations of functionally related sets of 
muscles, may constitute an important mechanism to coordinate muscle 
activations in complex motor behaviors, such as reaching to grasp. Whether 
and how descending motor systems contribute to the control of muscle 
synergies are questions of fundamental importance in neuroscience. Reaching 
to grasp relies critically on functional integrity of cerebello-rubrospinal 
pathways. We tested whether rubrospinal commands encode muscle 
synergies underlying reaching to grasp. We recorded single-unit discharges 
from 67 forelimb RNm neurons as well as electromyographic (EMG) activity 
from 14-20 shoulder, elbow, wrist, and digit muscles while monkeys reached 
to grasp using either a precision or whole-hand grasp. Neuronal and muscle 
synergies were extracted from discharge patterns of the population of RNm 
neurons and from rectifi ed and fi ltered EMG data using principal component 
analyses with varimax rotation. We identifi ed limited numbers (3-6) of distinct 
neuronal and muscle synergies, which accounted for 85-92% of the variance 
in fi ring patterns of RNm neurons and EMG data. Pairwise cross-correlation 
of neuronal and muscle synergy activation waveforms revealed strong 
correlations between subsets of neuronal and muscle synergies. The results 
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support the hypothesis that populations of RNm neurons are organized as 
functional neuronal synergies, synchronized activation of which coordinates 
the activation patterns of muscle synergies in a task-dependent manner. We 
think these correlated subsets of neuronal and muscle synergies can guide 
future physiological experiments for a further understanding of post-injury 
mechanisms of motor control and recovery and may aid the development of 
different rehabilitation approaches.
Differences in fatigue and cardiorespiratory parameters during 
walking with and without robot-assistance: a systematic review
Nina Lefeber, Eva Swinnen, Eric Kerckhofs
Vrije Universiteit Brussel, Brussels, Belgium
Background: In recent years, studies on rehabilitation robotics for patients 
with reduced ambulatory skills, have been on the rise. However, to our 
knowledge, there is no systematic overview of the effects on fatigue 
and cardiorespiratory parameters yet. Objective: The aim of the present 
systematic review is to summarize the effects of walking with robot-
assistance compared to walking without robot-assistance on fatigue and 
cardiorespiratory parameters. 
Methods: In February 2015, electronic databases PubMed and Web of Science, 
were searched. Trials were included if the effects of robot-driven walking on 
fatigue or cardiorespiratory parameters were compared to unassisted gait or 
walking with any form of unpowered assistance. Methodological quality was 
rated independently by two researchers. Results: After eligibility assessment, 
13 studies, concerning 126 participants (68 healthy subjects, 39 stroke patients 
and 19 patients with spinal cord injury), were included. The ‘Lokomat’, the 
‘Gait Trainer’ and a powered bilateral ankle-foot exoskeleton were the most 
frequently used robotic devices. All studies except one, comparing powered 
versus unpowered exoskeletons, reported signifi cant lower metabolic cost, 
heart rate and VO2 in the powered condition, for both patients and healthy 
subjects. Also, trials comparing robot-driven gait to unassisted or manual 
assisted gait, reported in general signifi cant lower VO2 and heart rate during 
robot-assistance. Studies regarding robot- versus passive orthosis-assistance 
were insuffi cient and heterogeneous. 
Conclusion: In general, these results suggest that robot-assisted walking 
is less energy demanding and cardiorespiratory stressful than unpowered 
or unassisted gait. Additional research with more homogenous studies are 
needed to draw fi rm conclusions.
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Gait adaptability therapy in people post-stroke: design of a 
randomized controlled trial
Celine Timmermans1, Marielle van Ooijen1, Melvyn Roerdink1, Carel 
Meskers2, Thomas Janssen3, Peter Beek1
1 VU-FBW, Amsterdam, the Netherlands
2 VUmc, Amsterdam, the Netherlands
3 Amsterdam Rehabilitation Research Center |Reade, Amsterdam, 
the Netherlands
Background: The ability to adjust gait to environmental context is a 
prerequisite for safe walking in everyday life circumstances. This gait 
adaptability is often impaired after stroke, which may contribute to 
the increased risk of falling after stroke. The C-Mill, a treadmill that 
combines a high amount of movement practice of treadmill walking with 
projecting visual obstacles and targets on the belt’s surface, was designed 
specifi cally to improve gait adaptability.
Objective: The present study protocol was designed to compare the effects 
of two interventions, treadmill-based C-Mill therapy and the overground 
FALLS program (a conventional fall-prevention physical therapy program), 
for improving gait adaptability and walking speed after stroke.
Methods: This study is a single-centre randomized controlled trial with 
pre-intervention tests, post-intervention tests, retention tests and follow-
up tests. Fifty persons post-stroke (≥3 months) with gait and/or balance 
defi cits will be randomly allocated to either 5 weeks of treadmill-based 
C-Mill therapy or 5 weeks of the overground FALLS program. Both 
interventions are matched in terms of frequency, duration and therapist 
attention. The primary outcome measures are gait adaptability and walking 
speed. Secondary outcome measures include commonly used clinimetric 
measures to determine walking ability, balance and balance confi dence. 
Amount of movement practice is registered using video recordings of the 
FALLS program and the treadmill’s inbuilt step counter.
Discussion: The present study will unveil the relative importance of the 
amount of movement practice as a key aspect for effective intervention 
programs directed at improving gait adaptability and walking speed after 
stroke.
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